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Text :
(A) STATE THE OBJECTI VE OF THE | RA;

(B) DI SCUSS (| NTERI M RESPONSE ACTI ON) ALTERNATI VES, |F ANY, THAT WERE
CONSI DERED; (C) PROVI DE THE RATI ONALE FOR THE ALTERNATI VE SELECTED; (D)
PRESENT THE ARMY' S FI NAL ARAR DECI SION, (E) SUMVARI ZE THE SI GNI FI CANT
COWENTS RECElI VED REGARDI NG THE ALTERNATI VES ASSESSMENT FOR THI S | RA AND
THE ARMY' S RESPONSE TO THOSE COMMVENTS; AND (F) ESTABLI SH AN | RA DEADLI NE
FOR COVWPLETI ON OF THE | RA, | F APPROPRI ATE.

EACH OF THE ABOVE | SSUES |'S ADDRESSED I N TH S DOCUMENT. COMMENTS
REGARDI NG THE DRAFT FI NAL ALTERNATI VES ASSESSMENT FOR OTHER

CONTAM NATI ON SOURCES | NTERI M RESPONSE ACTI ON, RAI L CLASSI FI CATI ON YARD,
(SHELL 1989A) WERE ADDRESSED | N WRI TTEN RESPONSES PREVI QUSLY SENT TO THE
PARTI ES AND ARE SUBSTANTI VELY | NCORPCRATED | NTO THI S DOCUMENT, WHERE
APPRCPRI ATE.

FOR TH S REPORT, THE TERM " STRATEGY" REFERS TO FUNDAMENTAL CONCEPTUAL
SCHEMES OF GENERAL RESPONSE ACTIONS (E. G NO ACTI ON, GROUNDWATER

| NTERCEPTI ON CONTAI NVENT, | N-SI TU REMEDI ATI ON, CAPPI NG AND EXCAVATI ON
AND TREATMENT). A "SYSTEM' 1S A SPECI FI C CONCEPTUAL DESI GN THAT

ACHI EVES THE SELECTED STRATEGY (E. G AN | NTERCEPT SYSTEM ACHI EVES THE
STRATEGY OF CONTAI NMENT OF GROUNDWATER). A SYSTEM IS COMPCSED OF ONE OR
MORE TECHNOLOG ES (E. G A LINE OF PUWMPI NG WELLS MAY FORM AN | NTERCEPT
SYSTEM . |IN TH S DOCUMENT, ALTERNATI VE STRATEG ES ARE ASSESSED, AND A
PREFERRED STRATEGY SELECTED, USI NG CRI TERI A QUTLI NED I N THE FEDERAL

FACI LI TY AGREEMENT (1989). BASED ON TH S ASSESSMENT A PREFERRED
STRATEGY IS SELECTED I N SECTION 4.0. ALTERNATI VE TECHNOLOG ES AND THEI R
I MPACTS ON COST ANALYSES OF SPECI FI C SYSTEMS ARE ALSO BRI EFLY DI SCUSSED
IN SECTION 4.0. SINCE ENG NEERI NG QUALI TY DATA ARE NEEDED TO ASSESS
THEM SOVE SPECI FI C TECHNOLOG ES ARE NOT SELECTED IN TH S DOCUMENT.

I NSTEAD, THEY WLL BE SELECTED I N THE PRELI M NARY ENG NEERI NG AND

| MPLEMENTATI ON PLAN DOCUMENTS THAT W LL BE PRODUCED SUBSEQUENT TO THI S
REPCORT.

TECHNOLOG ES ARE COMVBI NED | NTO SYSTEMS WH CH ARE BELI EVED TO BE CAPABLE
OF ACH EVING THE | RA GBJECTIVE. THESE SYSTEMS ARE ALSO PRESENTED AND
EVALUATED I N SECTION 4.0. A CHRONOLOGY OF EVENTS REGARDI NG THE RAI LYARD
IRA I'S PRESENTED I N SECTION 5.0. THE I RA PROCESS | S DESCRI BED I N
SECTION 6.0. A SUMWARY OF THE SELECTED | RA ALTERNATI VE | S CONTAI NED I N
SECTION 7.0. THE APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS
(ARARS) FOR THI S | RA ARE CONTAI NED I N SECTION 8.0. THE | RA SCHEDULE | S
PRESENTED I N SECTION 9.0. THE CONSI STENCY W TH THE FI NAL RESPONSE
ACTION | S STATED I N SECTI ON 10. 0.

THE FI NAL ALTERNATI VE ASSESSMENT FOR THE MOTOR POCOL AREA | RA

( WOCDWARD- CLYDE 1989) PROPOSES THAT A GROUNDWATER | NTERCEPTI ON SYSTEM BE
CONSTRUCTED TO | NTERCEPT TRI CHLORCETHYLENE (TCE) NORTH OF THE MOTOR POCL
AREA. THE DOCUMENT ALSO PROPOSES THAT THE | NTERCEPTI ON SYSTEM BE

I MPLEMENTED | N CONJUNCTI ON W TH THE RAI L CLASSI FI CATI ON YARD | RA.  THE
REASONS FCR TH S PROPCSAL ARE DI SCUSSED | N SECTION 7. 0.

#STD
SI TE DESCRI PTI ON

SECTI ON 2. 0 PROVI DES A SUMVARY OF THE PHYSI CAL SETTI NG OF THE RAI L
CLASSI FI CATI ON YARD. ADDI TI ONAL | NFORVATI ON ON SI TE CHARACTERI STI CS ARE
PROVI DED | N EBASCO (1988A, 1989). THE SI TE CHARACTERI ZATI ON WAS

| MPROVED SI GNI FI CANTLY BY | NFORVATI ON OBTAI NED FROM FI ELD | NVESTI GATI ONS
ASSCClI ATED W TH THE PREPARATI ON OF THE ALTERNATI VES ASSESSMENT FOR TH S
IRA. TH'S | NFORVATI ON | S PRESENTED | N SHELL (1989B).

#LAH



LOCATI ON AND HI STORY

THE ROCKY MOUNTAI N ARSENAL, LOCATED NORTHEAST OF DENVER COLORADO, BECAVE
A SITE OF M LI TARY CHEM CAL AGENT MANUFACTURI NG BY THE US ARWY | N 1942.
PESTI Cl DES WERE MANUFACTURED AT THE SI TE BY LESSEES BEG NNI NG | N 1946.
THE COMPOUND 1, 2- DI BROMD- 3- CHLOROPROPANE ( DBCP), A PESTI Cl DE
MANUFACTURED BY SHELL CHEM CAL COMPANY, HAS BEEN FOUND | N ALLUVI AL
GROUNDWATER NEAR THE RAI L CLASSI FI CATI ON YARD | N SECTION 3 OF THE RMA
THE CONTAM NATED GROUNDWATER FORMB A PLUVE EXTENDI NG APPROXI MATELY FROM
THE RAI LYARD AREA TO THE | RONDALE CONTROL SYSTEM (1CS) NEAR THE
NORTHWEST CORNER OF SECTI ON 33 (FI GURE 2-4).

TO PREVENT OFF- POST M GRATI ON CF DBCP | N THE ALLUVI AL GCROUNDWATER, THE

| RONDALE CONTROL SYSTEM WAS | NSTALLED BY SHELL AND BECAME COPERATI ONAL | N
1981. SINCE I TS STARTUP, THE | RONDALE CONTRCL SYSTEM HAS BEEN EFFECTI VE
I N PREVENTI NG OFF- PCST M GRATI ON OF DBCP ( SHELL 1989C).

GEOLOGY AND HYDROLOGY

REG ONAL GECLOG C AND HYDROLOG C CONDI TI ONS AT THE RVA HAVE BEEN

DI SCUSSED | N DETAIL | N PREVI QUS REPCRTS (MVAY 1982, MORRI SON- KNUDSEN

ENG NEERS (MKE) 1987, AND EBASCO 1989) AND ARE NOT REPEATED HERE. THE
TWD PERTI NENT STRATI GRAPHI C UNI TS UNDERLYI NG THE RAI LYARD ARE THE
QUATERNARY ALLUVI UM AND DENVER FORVATI ON.  THE ALLUVI UM UNDERLYI NG THE
RAI LYARD TH CKENS FROM 65 TO 110 FEET FROM SOQUTH TO NORTH AND | S

COVWPRI SED PRI MARI LY OF WELL- GRADED SAND AND GRAVELLY SAND, W TH M NOR
LENSES OF GRAVEL AND LESS PERMEABLE CLAYEY SAND AND CLAY. THE ALLUVI UM
I'S UNDERLAI N BY RELATI VELY | MPERVEABLE CLAYSTONE AND SHALE OF THE DENVER
FORVATION. FIGURE 2-1 IS A CONTOUR MAP OF THE TOP OF THE DENVER
FORVATI ON | N THE RAI LYARD AREA.

THE WATER TABLE I N THE ALLUVI UM BENEATH THE RAI LYARD VARI ES FROM ABQUT
55 TO 75 FEET BELOW THE GROUND SURFACE. THE SATURATED ALLUVI AL

THI CKNESS VAR ES FROM ABQUT 15 FEET BENEATH THE SOUTHERN PORTI ON OF THE
RAI LYARD TO ABQUT 40 FEET BENEATH THE NORTHERN PORTI ON OF THE RAI LYARD
AS SHOM I N FI GURE 2-2. DATA COLLECTED SI NCE 1981 HAVE SHOM THAT,
EXCEPT FOR A RISE OF ABOUT 2 FEET IN 1984, GROUNDWATER LEVELS HAVE
REVAI NED FAI RLY STABLE, W TH SEASONAL VARI ATI ONS BEI NG GENERALLY LESS
THAN ONE FOOT.

AS | NDI CATED BY THE MAP OF THE WATER TABLE (FI GURE 2-3), GROUNDWATER
FLOVIN THE AREA | S FROM THE SOQUTH TO THE NORTH NORTHWEST. LATERAL
HYDRAULI C GRADI ENTS RANGE FROM ABQUT 0. 02 FEET/ FEET I N THE SOUTHERN
PORTI ON OF THE RAILYARD AS SHOM | N FI GURE 2-3 TO ABQUT 0. 006 FEET/ FEET
IN THE NORTHERN PORTION. A LONG TERM | NJECTI ON TEST CONDUCTED I N THE
RAI LYARD AREA PRODUCED A HYDRAULI C CONDUCTI VI TY ESTI MATE FOR THE

ALLUVI AL AQUI FER OF APPROXI MATELY 1.6 X (10-3) FEET/ SECOND, CR

5 X (10-2) CENTI METER/ SECOND. THE LOCATI ON OF THE | NJECTI ON TEST WELL
IS SHOM I N FI GURE 2-3. THE UNDERLYI NG CLAYSTONES AND SHALES CF THE
DENVER FORVATI ON PROBABLY HAVE HYDRAULI C CONDUCTI VI TI ES A FEW CRDERS CF
MAGNI TUDE LONER THAN THOSE OF THE ALLUVI UM BASED ON AN ESTI MATED
EFFECTI VE PORCSI TY OF 0.35 AND THE ESTI MATED HYDRAULI C CONDUCTI VI TY AND
GRADI ENTS LI STED ABOVE, ESTI MATED AVERAGE ALLUVI AL GROUNDWATER

VELOCI TIES (I.E., PARTICLE VELOC TI ES) RANGE FROM 2.4 TO 8.1 FEET/ DAY.

GROUNDWATER RECHARCE IN THE RAI LYARD AREA IS LIM TED TO | NFI LTRATI ON AND
PERCCOLATI ON OF PRECI PI TATION.  ALTHOUGH DI FFI CULT TO QUANTI FY, RECHARCE
IN THE RAILYARD AREA | S ENHANCED BY THE EXI STENCE OF COBBLE BALLAST
BENEATH THE TRACKS, WHI CH ALLOAS FCR RAPI D | NFI LTRATI ON AND REDUCES
EVAPOTRANSPI RATI ON BY SHADI NG THE SO LS AND | NHI Bl TI NG VECGETATI VE
GROMH.  TH' 'S WAS EVI DENCED BY THE PRESENCE OF MO ST SO LS BENEATH THE
BALLAST DURI NG THE W NTER AND SUMMER CF 1989. PORE PRESSURE DATA FROM
CONE PENETRATI ON TESTI NG ALSO SHOWNED A HI GH MO STURE CONTENT | N THE



VADCSE ZONE BENEATH THE BALLAST.
EXTENT COF CONTAM NATI ON

SO L AND WATER QUALI TY DATA COLLECTED IN THE RAI LYARD AREA WERE COWPI LED
AND PRESENTED | N THE WESTERN STUDY AREA REPORT ( EBASCO 1989).

ADDI TI ONAL WATER QUALI TY AND SO LS DATA WERE COLLECTED BY

MK- ENVI RONVENTAL SERVI CES AND PRESENTED | N THE ALTERNATI VES ASSESSMENT
FOR TH S | RA (SHELL 1989B). OCLLECTI VELY, THESE REPORTS PRESENT

EXTENSI VE DATA FROM ALLUVI AL WATER QUALI TY MONI TORI NG VEELLS, SO L GAS
STUDI ES, AND CONE PENETROMETER | NVESTI GATI ONS ( CONE PENETRATI ON TESTI NG
(CPR) AND GROUNDWATER SAMPLI NG AND ANALYSI S). THESE DATA HAVE
DOCUMENTED THE PRESENCE OF DBCP AND OTHER COVPOUNDS | N THE SO L AND
GROUNDWATER UNDERLYI NG THE RAI LYARD AREA. ALTHOUGH OTHER COVPOUNDS
EXIST N ALLUVI AL GROUNDWATER BENEATH THE RAI LYARD AREA, DBCP IS THE
ONLY COVPOUND THAT HAS BEEN CONSI STENTLY FOUND I N THE GROUNDWATER | N
CONCENTRATI ONS GREATER THAN ARARS. A BRI EF SUMVARY CF THE CONCLUSI ONS
FROM THESE REPORTS |'S CONTAINED IN TH S SECTI ON OF THE DECI SI ON
DOCUMENT. FOR A MORE DETAI LED PRESENTATI ON AND ANALYSES OF THESE DATA,
REFER TO THE REFERENCED DOCUMENTS.

GROUNDWATER QUALI TY DATA HAVE SHOAN A PLUME COF DBCP EXTENDI NG NORTHWARD
FROM THE RAI LYARD TOMRD THE | RONDALE CONTROL SYSTEM ( FI GURE 2-4).

FI GURE 2-5 SHONS THE DI STRI BUTI ON OF DBCP | N GROUNDWATER COLLECTED FROM
VELLS AND CPT HOLES NEAR THE RAI LYARD.

AS DOCUMENTED | N SHELL (1989B), SO L GAS | NVESTI GATI ONS HAVE SHOMW DBCP

IN THE SURFI CI AL SO LS BENEATH THE NORTHERN PORTI ONS OF TRACKS 1 THROUGH

6 (THE VWESTERNMOST SI X TRACKS) | N THE RAILYARD. CONCENTRATI ONS WERE AS
HGHAS 2 UGG VAR QUS SPILLS OR LEAKS OF DBCP I N THE RAI LYARD ARE

THOUGHT TO HAVE M GRATED EI THER IN THE LI QUI D OR VAPCR PHASE THROUGH THE
VADCSE ZONE TO THE ALLUVI AL AQUI FER, THUS ACTI NG AS SOURCES CF THE DBCP PLUME.

AS SHOM I N FI GURE 2-5, THE EASTERN AND WESTERN LIM TS OF THE DBCP PLUME
IN THE RAI LYARD AREA DEFI NE A PLUME THAT | S ALMOST 500 FEET WDE. BASED
ON THE ESTI MATES OF AQUI FER PROPERTI ES | N THE NORTHERN PORTI ON OF THE
RAI LYARD (|.E. SATURATED ALLUVI AL TH CKNESS OF 37.5 FEET, HYDRAULIC
GRADI ENT OF 0.0074 FEET/ FEET, AND HYDRAULI C CONDUCTI VITY OF 5 X (10-2)
CENTI METER/ SECOND), THE ESTI MATED ALLUVI AL FLONW THI N THE DBCP PLUME | S
APPROXI MATELY 100 GALLON PER M NUTE. THE ESTI MATED AVERACGE GROUNDWATER
FLOW VELOCI TY VAR ES FROM ABOUT 2.4 TO 8.1 FEET/ DAY IN THE ALLUVI AL

AQUI FER UNDERLYI NG THE RAILYARD. THE CONFI GURATI ON OF THE UPGRADI ENT
END OF THE PLUVE | S | NTERPRETED TO HAVE FI NGERS OF CONTAM NATI ON

EMANATI NG FROM SEVERAL SNVALL SOURCES CF DBCP | N THE RAI LYARD.

CONCENTRATI ONS OF DBCP I N THE ALLUVI AL GROUNDWATER CONSI STENTLY DECREASE
W TH DEPTH (SHELL 1989B). TH S DECREASE MAY | NDI CATE THAT THE SOURCES
OF DBCP CONTAM NATI ON ARE ElI THER RESTRI CTED TO THE UPPERMOST PORTI ON OF
THE ALLUVI AL AQUI FER OR LOCATED ABOVE THE WATER TABLE I N OVERLYI NG
UNSATURATED SEDI MENTS.  CONCENTRATI ONS OF DBCP | N THE GROUNDWATER
BENEATH THE RAI LYARD HAVE ALSO BEEN DECREASI NG W TH TI ME SI NCE PEAKI NG
IN 1984 (SHELL 1989B). IT IS NOT KNOM WHETHER THI S TREND W LL

CONTI NUE.

I NVESTI GATI ONS HAVE LED TO THE CONCLUSI ON THAT THE SOURCES OF DBCP I N
GROUNDWATER ARE UNSATURATED SO LS AND SEDI MENTS CONTAM NATED W TH DBCP,
PCSSI BLY BY LEAKAGE FROM RAI LCARS (SHELL 1989B). EXI STENCE OF A LARGE
MASS OF RESI DUAL DBCP I N THE AQUI FER SEEMS UNLI KELY SI NCE THE SCLUBI LI TY
OF DBCP IS 1,200,000 UG L, AND THE H GHEST CONCENTRATI ON MOST RECENTLY
DETECTED | N THE RAI LYARD AQUI FER WAS ONLY 12.1 UJ L.

BASED ON RESULTS FROM A SO L GAS SURVEY, NUMERQUS SI TES OF SO L
CONTAM NATI ON PROBABLY EXI ST I N THE RAI LYARD AREA. A GOCD CORRELATI ON



BETWEEN SURFACE SO L CONTAM NATI ON AND ALLUVI AL AQUI FER CONTAM NATI ON
HAS NOT BEEN DEMONSTRATED. TH S COULD BE THE EFFECT OF | NTRI CATE FLOW
PATHWAYS FROM THE SURFACE SO LS TO THE ALLUWMI AL AQUI FER CAUSED BY THE
COWPLEX STRATI GRAPHY (E. G, EXAMPLE, MULTI PLE LENSES OF CLAY AND CLAYEY
SAND) AND THI CK VADOSE ZONE BENEATH THE RAI LYARD.

#l RAO
I NTERI M RESPONSE ACTI ON OBJECTI VE

THE OBJECTI VE OF THE RAIL CLASSIFI CATION YARD IRA IS TOLIMT THE

M GRATI ON CF DBCP NEAR THE RAI LYARD SOURCE AREAS AS SOON AS PRACTI CABLE.
THE | RA WLL CONCENTRATE ON DBCP SINCE I T IS THE ONLY CONTAM NANT FQUND
IN THE AQUI FER UNDERLYI NG THE RAI LYARD WH CH CONSI STENTLY EXCEEDS
STANDARDS | DENTI FI ED I N ARARS.  ALTHOUGH | MPLEMENTI NG TH S | RA MAY ALSO
LIMT THE M GRATI ON OF OTHER CONTAM NANTS ANDY OR REDUCE THE TI ME PERI OD
OVER WH CH THE | RONDALE CONTROL SYSTEM MUST OPERATE, THESE POTENTI AL
EFFECTS ARE NOT | NCLUDED I N THE | RA GBJECTI VE.

#1 RAA
I NTERI M RESPONSE ACTI ON ALTERNATI VES

ALTERNATI VE STRATEQ ES

THE STRATEG ES CONSI DERED FOR | MPLEMENTATI ON | N THE RAI L CLASSI FI CATI ON
YARD | RA ARE:

NO ACTI ON;

GROUNDWATER | NTERCEPTI ON CONTAI NVENT;
I N-SI TU REMEDI ATI ON,

CAPPI NG AND

EXCAVATI ON AND TREATMENT.

AS SPECI FIED | N THE FEDERAL FACI LI TI ES AGREEMENT (1989), THE CRITER A
USED TO ASSESS ALTERNATI VE STRATEQ ES ARE:

PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT;

M TI GATI ON OF THE THREAT TO HUVAN HEALTH;

REASONABLENESS OF CCST;

TI MELI NESS;

ATTAI N APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS ( ARARS) TO
THE MAXI MUM EXTENT PRACTI CABLE; AND BE CONSI STENT W TH AND CONTRI BUTE TO
THE EFFI G ENT PERFORVANCE OF FI NAL RESPONSE ACTI ONS TO THE MAXI MUM
EXTENT PRACTI CABLE.

EACH STRATEGY LI STED ABOVE HAS BEEN EVALUATED BASED UPON I TS ABILITY TO
MEET THESE CRI TERI A

NO ACTI ON

I NVESTI GATI ONS HAVE SHOWN THAT DBCP IS M GRATI NG AWAY FROM THE RAI LYARD
AREA | N THE UNDERLYI NG ALLUVI AL AQUI FER.  THE NO ACTI ON ALTERNATI VE HAS
BEEN ELI M NATED AS A PREFERRED STRATEGY FOR TH S | RA BECAUSE | T DCES NOT
MEET THE SPECI FI C | RA OBJECTI VE FOR THI'S SI TE OF LI M TI NG M GRATI ON CF
DBCP NEAR THE SOURCE AREA AS SOON AS PRACTI CABLE.

GROUNDWATER | NTERCEPTI QN CONTAI NVENT

THE GROUNDWATER | NTERCEPTI ON CONTAI NVENT STRATEGY WOULD | NHI BI T THE
MOVEMENT OF DBCP- CONTAM NATED GROUNDWATER AWAY FROM THE RAI LYARD AREA.
BY DEFINITION, | T MEETS THE | RA CGBJECTI VE AND THE CRI TERI ON OF REDUCI NG
WASTE MOBI LI TY.



A GROUNDWATER | NTERCEPTI ON/ CONTAI NVENT STRATEGY PROTECTS HUMAN HEALTH
AND THE ENVI RONVENT, AND M Tl GATES THE THREAT TO HUMAN HEALTH BY

| NH BI TI NG M GRATI ON OF DBCP. THE STRATEGY | S EXPECTED TO BE

| MPLEMENTABLE | N A TI MELY MANNER ( THREE YEARS OR LESS) US| NG PROVEN
TECHNOLOG ES. | MPLEVENTATI ON OF THE GROUNDWATER

| NTERCEPTI ON/ CONTAI NVENT STRATEGY | S EXPECTED TO COST APPROXI MATELY

$3, 000, 000 CR LESS (SEE SECTI ON 4.3 FOR COST ESTI MATES) WH CH |' S MUCH
MORE REASONABLE THAN THE | MPLEMENTATI ON COSTS OF THE OTHER STRATEGY THAT
MEETS THE | RA OBJECTI VE (SEE SECTION 4.1.5). |T |'S EXPECTED THAT A
GROUNDWATER | NTERCEPTI ON/ CONTAI NVENT STRATEGY CAN BE | MPLEMENTED | N THE
RAI LYARD AREA TO ACHI EVE SUBSTANTI VE COMPLI ANCE W TH ARARS ( PRESENTED | N
SECTION 8.0). IT I'S NOT UNREASONABLE TO ASSUME THAT GROUNDWATER

| NTERCEPTI ON/ CONTAI NVENT |'S CONSI STENT W TH AND CONTRI BUTES TO THE

EFFI O ENT PERFORMANCE OF FI NAL RESPONSE ACTI ONS BY CONTAI NI NG M GRATI ON
CLOSER TO THE SOURCE AND AWAY FROM THE BOUNDARI ES OF THE RMVA ( SEE

SECTI ON 10. 0).

I N SUMVARY, A GROUNDWATER | NTERCEPTI OV CONTAI NVENT STRATEGY FULFI LLS ALL
THE ASSESSMENT CRI TERI A FOR | NTERI M RESPONSE ACTI ONS AND HAS BEEN
SELECTED AS THE PREFERRED STRATEGY FOR THE RAI L CLASSI FI CATI ON YARD | RA.

I N-SI TU REMEDI ATI ON

THREE TYPES OF I N-SI TU REMEDI ATI ON HAVE BEEN CONSI DERED FCR

| MPLEMENTATI ON AS THE RAI L CLASSI FI CATI ON YARD | RA. THESE TYPES ARE

Bl ODEGRADATI ON, HYDROLYSI S, AND FLUSHI NG LEACHI NG EFFECTI VELY

I MPLEMENTI NG ANY OF THE | N-SI TU REMEDI ATI ON STRATEG ES IN TH S | RA WOULD
REQUI RE CONS|I DERABLY BETTER SOURCE DELI NEATI ON.  CONSI DERABLE EFFORT WAS
MADE TO DEFI NE THE DBCP SOURCE AREAS DURI NG THE ASSESSMENT PHASE OF THI S
I RA.  HONEVER, THE | NFORVATI ON FROM THESE | NVESTI GATI ONS | NDI CATES THAT
THE I N-SI TU | RA STRATEG ES MAY NOT BE EFFECTI VE. THE NUMERCUS,

LOW LEVEL SOURCES OF DBCP FOUND I N THE VADOSE ZONE BENEATH THE RAI LYARD,
COUPLED WTH THE LI THOLOG C COWLEXI TIES (1.E., CLAY AND CLAYEY SAND
LENSES) POSE PROBLEMS FOR EFFECTI VE | MPLEMENTATION OF I N-SI TU

TECHNOLOG ES.  EVEN A BETTER UNDERSTANDI NG OF THE LOCATI ONS CF DBCP
SOURCE AREAS BENEATH THE RAI LYARD WOULD BE NECESSARY BEFORE LEACH NG
COULD BE CONSI DERED A RELI ABLE STRATEGY. EACH OF THE IN-SITU

REMEDI ATI ON STRATEG ES WOULD ALSO REQUI RE LABORATORY STUDI ES AND

PCOSSI BLY FI ELD TESTS TO OPTIM ZE THEI R DESI GN. THESE | NVESTI GATI ONS
WOULD BE Tl ME- CONSUM NG AND CQULD DELAY | MPLEMENTATI ON OF THE | RA FOR UP
TO A FEW YEARS. CONSEQUENTLY, THESE STRATEG ES DO NOT MEET THE
CRITERION OF TI MELINESS. THE ABILITY OF IN-SI TU STRATEG ES TO MEET ANY
OF THE REMAI NI NG CRI TERI A CANNOT BE DETERM NED UNTI L THE LABORATORY

ANDY OR FI ELD TEST PROGRAMS ARE CONDUCTED. FOR THESE REASONS, THE

I N-SI TU REMEDI ATI ON STRATEG ES HAVE NOT BEEN RETAI NED FOR FURTHER

CONSI DERATI ON FOR THE RAI L CLASSI FI CATI ON YARD | RA.

HAVI NG A SO L ORGANI C CARBON NORVALI ZED PARTI TI ONI NG CCEFFI C ENT ( KCC)
OF 129 L/KG DBCP COULD BE EVENTUALLY FLUSHED FROM SOVE OF THE SAND AND
GRAVEL ZONES UNDERLYI NG THE RAI LYARD AREA. | F A LEACH NG SCOLUTI ON

HAVI NG AN ELEVATED PH | S USED, THE COMVBI NED EFFECTS OF HYDRCOLYSI S AND
FLUSHI NG MAY PROVI DE SOVE NOTABLE EFFECT ON VADCSE ZONE CONTAM NATI ON
HONEVER, THE PRESENCE OF SOME CLAYEY SAND AND CLAY LENSES AND THE LACK
OF DEFI NI TION OF THE DBCP SCQURCES WOULD COWPLI CATE ANY ATTEMPTS TO FLUSH
THE VADOSE ZONE. ONE OF THE PROBLEMS CAUSED BY THESE CLAY LENSES | S THE
UNDETERM NED EFFECT ON FLOW PATHWAYS OF ANY ADDED LEACH NG WATER. | F
FLUSHI NG | S | NCREASED SI GNI FI CANTLY ABOVE H STORI CAL LEVELS, IT IS

| MPOSSI BLE W TH EXI STI NG LI THOLOG CAL | NFOCRVATI ON ON THE CLAY LENSES, TO
PREDI CT THE FLOW PATHS OF THE | NCREASED LEACHATE. LOSS OF CONTRCL CF
THE LEACHATE WOULD BE VERY UNDESI RABLE. CONSEQUENTLY, W THOUT A MORE
DETAI LED UNDERSTANDI NG OF THE LI THOLOGY, | MPLEMENTATI ON OF AN ENHANCED
FLUSHI NG/ LEACHI NG STRATEGY WOULD NEED TO BE COVBI NED W TH SOME KIND OF A
CONTAI NVENT STRATEGY SIM LAR TO THAT DI SCUSSED I N SECTI ON 4. 3. 1.



CAPPI NG

CAPPI NG MAY REDUCE THE MCBI LI TY AND M GRATI ON RATES CF DBCP I N THE
UNSATURATED ZONE BY REDUCI NG OR ELI M NATI NG RECHARGE FROM PRECI PI TATI ON.
HONEVER, | F VAPOR- PHASE TRANSPCRT IS THE PRI NCI PAL MECHANI SM CF
TRANSPORT | NTO THE AQUI FER, CAPPI NG WOULD HAVE A NEGLI G BLE EFFECT ON
THE M GRATI ON OF DBCP | NTO GROUNDWATER AND AWAY FROM THE RAI LYARD AREA.
A SI GNI FI CANT AMOUNT OF GROUNDWATER WOULD CONTI NUE TO FLOW THRQUGH THE
ALLUVI AL AQUI FER BENEATH THE RAI LYARD REGARDLESS OF WHETHER A CAP | S
CONSTRUCTED.  TH S FLOWNVWOULD CONTI NUE TO TRANSPORT DBCP FROM THE SI TE.
FOR THESE REASONS, AN | RA CONSI STI NG SCLELY OF CONSTRUCTI NG A CAP OVER
THE RAI LYARD AREA |'S NOT ACCEPTABLE.

CAPPI NG COULD BE USED I N CONJUNCTI ON W TH ANOTHER STRATEGY. FOR
EXAMPLE, A CAP COULD BE USED I N CONJUNCTI ON W TH THE GROUNDWATER

| NTERCEPTI ON CONTAI NVENT STRATEGY DI SCUSSED | N SECTION 4.1.2. HOMEVER
THE EFFECTI VENESS OF A GROUNDWATER | NTERCEPTI ON SYSTEM WOULD NOT BE

| MPROVED WTH THE ADDI TION OF A CAP. I N FACT, ADDI NG A CAP WOULD REDUCE
THE RATE AT WHI CH THE VADOSE ZONE WOULD BE CLEANSED BY NATURAL FLUSH NG
TOMRD THE | NTERCEPTI ON SYSTEM  THE APPARENT TREND OF DECREASI NG
CONCENTRATI ONS OF DBCP I N GROUNDWATER NMAY BE EVI DENCE THAT SUCH FLUSHI NG
I'S BENEFI G AL. ELI M NATING TH S FLUSH NG SEEM5S UNDESI RABLE | F AN
EFFECTI VE GROUNDWATER | NTERCEPTI ON CONTAI NMVENT SYSTEM | S CONSTRUCTED
NEAR THE DBCP SOURCES.

SI NCE CAPPI NG BY | TSELF WOULD BE | NEFFECTI VE, AND WHEN USED | N
CONJUNCTI ON W TH THE PREFERRED STRATEGY OF GROUNDWATER

| NTERCEPTI ON CONTAI NVENT APPEARS TO BE COUNTERPRCDUCTI VE, | T HAS BEEN
ELI M NATED FROM FURTHER CONSI DERATI ON FOR | MPLEMENTATI ON UNDER TH' S | RA.

EXCAVATI ON AND TREATMENT

EXCAVATI ON AND TREATMENT OF CONTAM NATED MATERI ALS MAY MEET THE
OBJECTI VE OF THE RAIL CLASSI FI CATI ON YARD | RA. HOWMNEVER, BASED ON
EVALUATI ONS OF EXI STI NG DATA, A LARGE AMOUNT OF POTENTI ALLY CONTAM NATED
SATURATED AND UNSATURATED MATERI ALS ( APPROXI MATELY 2.8 M LLION CuBI C
YARDS) EXI ST I N THE RAILYARD AREA. EXCAVATI NG AND TREATI NG THI S LARCE
VOLUME OF VATERI AL WOULD BE VERY COSTLY, AND IS ESTI MATED AT $90- 95
MLLION. ALSO BECAUSE OF LACK OF KNOMN PO NT SOURCES, EXCAVATI NG AND
TREATI NG A LARGER VOLUME OF SO L THAN NECESSARY WOULD BE REQUI RED UNLESS
THE AREAL AND VERTI CAL EXTENT OF THE DBCP SOURCE AREAS ARE MORE RELI ABLY
DEFI NED. TH S WOULD REQUI RE ESTABLI SHVENT OF ACTI ON LEVELS AND

EXTENSI VE, H GHLY DETAI LED | NVESTI GATI ONS, WH CH WOULD DELAY

| MPLEMENTATI ON OF TH' S I RA. | MPLEMENTI NG AN EXCAVATI ON AND TREATMENT
STRATEGY FOR THI' S | RA WOULD LI KELY TAKE AT LEAST THREE TO FOUR YEARS CR
MORE BECAUSE OF THE REQUI RED | NVESTI GATI ONS AND THE LARGE AMOUNT COF
POTENTI ALLY CONTAM NATED SO L | NVOLVED. THE STRATEGY WOULD PROBABLY BE
PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONVENT, M Tl GATE THE THREAT TO
HUVAN HEALTH, ATTAI N ARARS, AND CONTRI BUTE TO THE FI NAL REMEDI AL
ACTIONS.  HOAEVER, WHEN COMPARED TO THE GROUNDWATER

| NTERCEPTI ON CONTAI NVENT STRATEGY WH CH ALSO MEETS THESE CRI TER A,
EXCAVATI ON AND TREATMENT |'S LESS TI MELY AND CANNOT BE | MPLEMENTED FCR A
REASONABLE COST. FOR THESE REASONS, EXCAVATI ON AND TREATMENT HAS BEEN
REMOVED FROM FURTHER CONSI DERATI ON FCR TH S | RA

#ATSS
ALTERNATI VE TECHNOLOG ES FOR THE SELECTED STRATEGY

AS DESCRI BED | N SECTI ON 4.1, GROUNDWATER | NTERCEPTI ON CONTAI NVENT | S THE
ONLY STRATEGY WH CH MEETS THE | RA OBJECTI VE AND WHI CH BEST COWPLI ES W TH
THE | RA GUI DELI NES AS SET FORTH I N THE FEDERAL FACI LI TY AGREEMENT (1. E.,
TI MELI NESS, REASONABLENESS OF COST, ETC.). TH'S SECTION OF THE DEC SI ON



DOCUMENT DI SCUSSES POTENTI ALLY USEFUL TECHNOLOQ ES FOR THI S STRATEGY.
SPECI FI CALLY, GROUNDWATER EXTRACTI ON, RECHARCE, BARRI ERS, AND TREATMENT
ARE DI SCUSSED. SI NCE ENG NEERI NG QUALI TY DATA ARE SOMETI MES REQUI RED TO
CHOOSE BETWEEN THESE TECHNCOLOG ES, SPECI FI C TECHNOLOG ES CANNOT ALWAYS
BE SELECTED IN TH S DOCUMENT. | NSTEAD, THEY WLL BE SELECTED IN THE
PRELI M NARY ENG NEERI NG AND | MPLEMENTATI ON PLAN DOCUVENTS THAT WLL BE
PRODUCED SUBSEQUENT TO THI' S REPCRT.

GROUNDWATER EXTRACTI ON

THE H GH HYDRAULI C CONDUCTI VITY OF THE ALLUVI AL AQUI FER AND RELATI VELY
THI CK SATURATED ALLUVI UM ARE CONDUCI VE TO EFFI Cl ENT GROUNDWATER
EXTRACTI ON W TH WELLS. EXTRACTI ON WELLS ARE A PROVEN TECHNCLOGY ON THE
RVA, AND CAN BE | NSTALLED READI LY IN THE RAI LYARD AREA. OTHER
EXTRACTI ON METHODS CONSI DERED (E. G, WELL PO NTS AND EXTRACTI ON DRAI NS)
ARE NOT AS COST- EFFECTI VE AS EXTRACTI ON VEELLS | N THE RAI LYARD AREA
BECAUSE OF THE S| GNI FI CANT DEPTHS TO THE AQUI FER.  THESE OTHER METHCDS
WLL NOT BE CONSI DERED FURTHER. THE REMAI NI NG SECTI ONS OF TH S REPORT
REFLECT THE SELECTI ON OF EXTRACTI ON WELLS AS THE PREFERRED EXTRACTI ON
TECHNOLOGY FOR THI S | RA.

GROUNDWATER RECHARCE

A VAR ETY OF RECHARGE OPTI ONS ARE POTENTI ALLY VI ABLE FOR USE IN A
GROUNDWATER | NTERCEPTI OV CONTAI NVENT SYSTEM FOR THI S | RA.  RECHARGE
COULD BE ACCOWPLI SHED BY USE OF WELLS, TRENCHES, PITS, OR SHALLOW LEACH
FI ELDS. THE GENERALLY HI GH PERMEABI LI TY OF THE ALLUVI AL SEDI MENTS | N
THE RAI LYARD AREA |'S CONDUCI VE TO EFFI CI ENT RECHARGE OPERATI ONS.

RECHARG NG WATER | N ALLUVI AL VELLS IS A FEASI BLE OPTION I N THE RAI LYARD
AREA. RECHARGE WELLS ARE MOST EFFECTI VE | N MORE PERMEABLE AQUI FERS
VWHERE A LARGE CONTACT AREA WTH THE AQU FER | S NOT REQUI RED. VWHEN
PRACTI CAL, OTHER RECHARGE METHODS ARE CGENERALLY PREFERRED OVER RECHARCE
VELLS BECAUSE OF THE HI GH COST, TENDENCY FOR PLUGAE NG, AND RELATI VELY
H GH MAI NTENANCE COSTS OF RECHARCGE VELLS. WELLS ARE OFTEN BEST SUI TED
VWHEN THE DEPTH TO THE RECHARCE ZONE | S GREAT, RESULTI NG I N RELATI VELY
H GH COSTS FOR OTHER RECHARCE TECHNCOLOG ES.  RECHARGE WELLS HAVE BEEN
SUCCESSFULLY USED | N BOUNDARY SYSTEMS ON THE RVA.

RECHARG NG WATER | N GRAVEL- FI LLED TRENCHES | S A RELATI VELY EFFECTI VE
TECHNI QUE.  THE LARGE CONTACT AREA BETWEEN TRENCHES AND THE ADJACENT
AQUI FER HELPS TO M NI M ZE PLUGE NG PROBLENMS AND NMAY CONSEQUENTLY

M NI M ZE MAI NTENANCE COSTS. HOWEVER, BECAUSE OF THE COSTS OF
CONSTRUCTI NG TRENCHES TO GREAT DEPTHS, THEY MAY NOT BE COST- EFFECTI VE
VWHEN | T | S NECESSARY TO RECHARCE DI RECTLY | NTO DEEP ZONES. TH S MAY BE
A LIM TATION I N THE RAI LYARD AREA WHERE THE ALLUVI AL AQUI FER REACHES
DEPTHS OVER 100 FEET. SHALLOW TRENCHES COULD BE FEASI BLE IN THE

RAI LYARD AREA. THE PERFORVANCE OF SHALLOW TRENCHES | S LARCGELY RELATED
TO THE VERTI CAL PERVEABI LI TY OF THE SO LS BETWEEN THE BOTTOM OF THE
RECHARCGE TRENCH AND THE ZONE | NTO WHI CH RECHARGE | S NECESSARY. | F
SHALLOW RECHARCE |'S FOUND TO BE ACCEPTABLE IN THI S | RA, THE USE OF
RECHARCGE TRENCHES | N THE PERMEABLE MATERI ALS UNDERLYI NG THE RAI LYARD
AREA MAY BE COST- EFFECTI VE.

RECHARCE PI TS ARE ESSENTI ALLY A SVALLER VERSI ON OF RECHARCE TRENCHES AND
HAVE MOST OF THE SAME ADVANTACGES AND DI SADVANTAGES. THEY MAY BE
PREFERABLE | F THE EXTRA COST OF CONSTRUCTI NG LARGER TRENCHES |'S NOT
WARRANTED BY THEI R EXTRA RECHARGE CAPACI TY.

A FI NAL ALTERNATI VE FOR RECHARG NG WATER | N THE RAI LYARD AREA | S THE USE
OF SHALLOW LEACH FIELDS. | F GEOLOG C CONDI TI ONS ARE FAVORABLE, SHALLOW
LEACH FI ELDS COULD BE THE LEAST EXPENSI VE RECHARGE METHOD.



I F RECHARG NG DI RECTLY | NTO THE SATURATED ALLUVI AL ZONE UNDERLYI NG THE
RAI LYARD AREA | S CONSI DERED NECESSARY, THE ONLY PRACTI CAL METHOD COF
ACCOVPLI SHI NG THI'S RECHARCE | S WTH THE USE OF ALLUVI AL WELLS. IN THE
GENERALLY PERMEABLE MATERI ALS OF THE ALLUVI AL AQUI FER, RECHARGE VEELLS
ARE EXPECTED TO BE MORE EFFECTI VE AND MJCH LESS COSTLY THAN CONSTRUCTI NG
DEEP TRENCHES OR PITS. | F THE FLOANPATH THAT RECHARGE WATER FOLLOAS | S
NOT | MPORTANT, SHALLOW TRENCHES, PITS, OR LEACH FI ELDS WOULD PROCBABLY BE
THE MOST COST- EFFECTI VE RECHARGE TECHNOLOG ES AVAI LABLE FOR THI S | RA

GROUNDWATER BARRI ERS

GROUNDWATER BARRI ERS CAN BE USED TO STOP OR INHI BI T THE FLOW COF
GROUNDWATER.  TWD GENERAL TYPES OF BARRI ERS HAVE RELEVANCE TO TH S | RA:
PHYSI CAL BARRI ERS AND HYDRAULI C BARRIERS. | N ORDER TO | NTERCEPT CR
CONTAI N THE CONTAM NATED GROUNDWATER FLOW NG FROM THE RAI LYARD AREA, AT
LEAST ONE OF THESE TYPES OF BARRI ERS |'S NEEDED.

PHYSI CAL BARRI ERS PLACED BELOW GROUND TO I NHI BI T ANDY OR REDI RECT
GROUNDWATER FLOW CAN BE MADE OF A VARI ETY OF MATERIALS. SO L- BENTONI TE
SLURRY WALLS ARE COMMONLY USED AND HAVE BEEN USED SUCCESSFULLY ON THE
RVA.  OTHER TYPES OF SLURRY WALLS ARE SOVETI MES USED | N CONDI TI ONS
REQUI RI NG SPECI AL MATERI ALS, USUALLY AT A GREATER COST THAN THAT CF A
SI MPLE SO L- BENTONI TE WALL.  SLURRY WALLS CAN BE CONSTRUCTED

ECONOM CALLY AT DEPTHS DOWN TO ABQUT 70 FEET. AT GREATER DEPTHS, THE
COST OF CONSTRUCTI NG SLURRY WALLS | NCREASES DI SPROPCRTI ONATELY W TH THE
I NCREASE | N DEPTH.  EVEN W TH THESE | NCREASES, SLURRY WALLS MAY STILL BE
MORE COST- EFFECTI VE THAN OTHER ALTERNATI VES. SHEET PI LES CAN ALSO BE
DRI VEN | NTO PLACE TO CREATE A GROUNDWATER FLOW BARRI ER. | N LARCGE

| NSTALLATI ONS AND AT DEPTHS SUCH AS THOSE | N THE RAI LYARD AREA, SHEET
PI LES ARE GENERALLY NOT AS COST- EFFECTI VE AS A SI MPLE SO L- BENTONI TE
SLURRY WALL. DEEP SO L M XING (DSM |S ANOTHER TECHNOLOGY THAT CAN BE
USED TO CONSTRUCT A PHYS|I CAL GROUNDWATER BARRIER. DSM 1S A SO L

I MPROVEMENT TECHNI QUE THAT DCES NOT REQUI RE EXCAVATI ON OR SO L REMOVAL.
HYDRAULI CALLY DRI VEN M XI NG PADDLES AND AUGERS ARE DRI LLED I NTO THE
GROUND. THE AUGERS AND PADDLES M X THE NATI VE SO LS W TH STABI LI ZI NG
AGENTS OR OTHER FLU DS WH CH ARE FED THROUGH THE CENTER OF EACH SHAFT.
THE RESULTI NG COLUW COF M XED SO L HAS A LON PERVEABILITY. A RONOF
OVERLAPPI NG COLUWNS CAN BE CONSTRUCTED TO FORM A BARRI ER WALL. THE COST
OF DSM | S GENERALLY GREATER THAN THAT OF A SO L- BENTONI TE SLURRY WALL.

A HYDRAULI C BARRI ER | S CREATED BY MANI PULATI NG THE WATER TABLE SUCH THAT
NO FLONPATHS EXTEND THROUGH THE DESI RED BARRI ER.  BY STRATEQ CALLY
EXTRACTI NG ANDY OR | NJECTI NG GROUNDWATER, THE WATER TABLE BENEATH THE

RAI LYARD AREA COULD BE CONFI GURED SO THAT ALL CONTAM NATED GROUNDWATER
I'N THE DBCP PLUME | S | NTERCEPTED BY AN EXTRACTI ON SYSTEM  SUCH A
HYDRAULI C BARRI ER CAN RESULT I N AN EFFECTI VE GROUNDWATER BARRI ER AS HAS
BEEN DEMONSTRATED BY THE | RONDALE CONTROL SYSTEM WHI CH USES THI S

TECHNI QUE.  ONE DI SADVANTACE OF THI'S TECHNI QUE 1S THAT A SI GNI FI CANTLY
GREATER AMOUNT OF WATER MUST GENERALLY BE EXTRACTED, TREATED, AND

REI NJECTED THAN EXI STS | N THE CONTAM NATED PLUME. | N ORDER TO REDUCE
TH S RECI RCULATI ON, A PHYSI CAL BARRI ER MAY BE PLACED BETWEEN THE
EXTRACTI ON AND RECHARGE FACILITIES. I N SUCH CASES, THE SLURRY WALL COST
MAY BE PARTLY OR WHOLELY OFFSET BY THE SAVI NGS | NCURRED BY REDUCI NG OR
ELI M NATI NG RECI RCULATI ON I N THE HYDRAULI C BARRI ER

GROUNDWATER TREATMENT

OPERATI NG EXPERI ENCE W TH THE | RONDALE CONTRCL SYSTEM AND OTHER BOUNDARY
CONTROL SYSTEMS ON THE RVA DEMONSTRATES THAT CARBON ADSCRPTI ON CAN

COST- EFFECTI VELY REMOVE DBCP | N THE CONCENTRATI ONS PRESENT BENEATH THE
RAI LYARD TO UNDETECTABLE LEVELS. UTI LI ZI NG OTHER TREATMENT PROCESSES
WOULD REQUI RE CONSI DERABLE LABCRATCRY TREATABI LI TY STUDI ES AND PI LOT
TESTI NG TO DEMONSTRATE THEI R FEASI BI LI TY AND EFFECTI VENESS.



CONSEQUENTLY, THE CONSI DERATI ON AND EVALUATI ON OF OTHER GROUNDWATER
TREATMENT PROCESSES |'S NEI THER NECESSARY NOR CONSI STENT W TH THE

CRI TERION OF TI MELY | MPLEMENTATION OF THIS | RA.  THE REMAI NI NG SECTI ONS
OF TH S REPORT WERE PREPARED BASED UPON THE SELECTI ON OF CARBON

ADSCRPTI ON AS THE PREFERRED GROUNDWATER TREATMENT TECHNCLOGY FCR TH S | RA

#ASSS
ALTERNATI VE SYSTEMS FOR SELECTED STRATEGY

W THI N THE GROUNDWATER | NTERCEPTI ON/ CONTAI NVENT STRATEGY SELECTED I N
SECTION 4.0 OF TH S REPORT, FIVE ALTERNATI VE SYSTEM5 AND SYSTEM

CONFI GURATI ONS HAVE BEEN CONS|I DERED FOR | MPLEMENTATI ON AS THE RAI L
CLASSI FI CATI ON YARD | RA.  EACH OF THESE SYSTEMS IS COVWPOSED COF
TECHNOLOG ES DI SCUSSED I N SECTION 4.2 OF TH S REPORT. DESCRI PTI ONS AND
EVALUATI ONS OF THESE FI VE SYSTEMS ARE SUMVARI ZED I N THI' S SECTI ON OF THE
DECI SI ON DOCUMENT.

THE ESTI MATED FLOARATES REQUI RED FOR SUCCESSFULLY OPERATI NG THE VAR QUS
SYSTEMS PRESENTED I N TH' S SECTI ON ARE BASED ON PRELI M NARY NUVERI CAL

SI MULATI ONS USI NG THE HYDRAULI C CONDUCTI VI TY ESTI MATE (5.0 X (10-2)

CM SEC) FROM THE LONG TERM | NJECTI ON TEST CONDUCTED ADJACENT TO THE
CONTAM NATED PLUME THAT WAS DI SCUSSED PREVI QUSLY. AS FUTURE

I NVESTI GATI ONS | MPROVE THE AQUI FER PARAMETER ESTI MATES, NEW FLOW

ESTI MVATES WLL BE DEVELOPED. |F ESTI MATED AQUI FER PARAMETERS CHANGE

SI GNI FI CANTLY, THE GROUNDWATER | NTERCEPTI ON CONTAI NVENT SYSTEM
RECOMMENDED | N TH' S DOCUMENT MAY NEED TO BE RECONSI DERED. NEVERTHELESS,
THE RELATI VE DI FFERENCES BETWEEN ESTI MATED FLOARATES PRESENTED IN TH S
DOCUMENT ARE PROBABLY QUI TE REALI STI C.

EACH OF THE FI VE ALTERNATI VE SYSTEMS DI SCUSSED I N TH S SECTI ON REQUI RES
THE TREATMENT OF CONTAM NATED GROUNDWATER.  AS STATED I N SECTI ON 4. 2. 4,
THE SELECTED TREATMENT TECHNCOLOGY |'S CARBON ADSORPTI ON.  PRELI M NARY

I NVESTI GATI ONS | NTO THE | RONDALE CONTROL SYSTEM TREATMENT PLANT (WH CH
UTI LI ZES CARBON ADSCRPTI ON) | NDI CATE | T MAY BE ABLE TO TREAT UP TO 300
GPM OR MORE FROM THE RAI L CLASSI FI CATI ON YARD | RA, W TH SOVE RELATI VELY
ECONOM CAL MODI FI CATI ONS.  CONSTRUCTI ON OF A NEW CARBON ADSCRPTI ON
SYSTEM CAPABLE OF HANDLI NG THE RANGE COF FLOAS EXPECTED FROM THE RAI LYARD
| RA (APPROXI MATELY 50 TO 300 GPM FOR THE VARl QUS ALTERNATI VES DI SCUSSED
BELOWN IS ESTI MATED TO COST BETWEEN $800, 000 AND $2, 300, 000. COST
ANALYSES SHOW THAT FOR THE ESTI MATED FLOARATES FROM THE VARI QUS
ALTERNATI VE SYSTEM5, MODI FYI NG AND USI NG THE | CS TREATMENT PLANT | S MORE
COST- EFFECTI VE THAN CONSTRUCTI NG AND OPERATI NG NEW FACI LI TIES I N THE
RAILYARD VICINITY. ADDI TI ONALLY, USE OF A CENTRALI ZED TREATMENT

FACI LI TY HAS AN | NHERENT BENEFI T OVER CONSTRUCTI NG AND COPERATI NG A NEW
COVPLETELY SEPARATE FACILITY. FOR THESE REASONS, IT IS ASSUVED
THROUGHOUT THE REST OF TH S DOCUMENT (| NCLUDI NG THE SYSTEM COST

ESTI MATES) THAT THE | RONDALE CONTROL SYSTEM W LL BE USED FOR TREATI NG
ANY CONTAM NATED GROUNDWATER PRCDUCED FROM THE RAI L CLASSI FI CATI ON YARD
IRA. | F FURTHER | NVESTI GATI ONS SHOW THE | CS TREATMENT PLANT TO BE

| NCAPABLE CF HANDLI NG THE GROUNDWATER FROM THE RAI LYARD | RA, THE
SELECTI ON OF THE PREFERRED GROUNDWATER | NTERCEPTI ON CONTAI NVENT SYSTEM
MAY NEED TO BE RECONSI DERED.

COST ESTI MATES DEVELCPED FOR THE FI VE SYSTEM ALTERNATI VES EVALUATED | N
THI' S SECTI ON ARE | NTENDED TO BE USEFUL FOR COVPARATI VE PURPOSES. FCR
THE PURPOSE OF COST COVPARI SONS, A 5- YEAR OPERATI NG LI FE HAS BEEN
ASSUMED FOR THE | RA.

ENCI RCLI NG DBCP SOURCES W TH A PHYSI CAL BARRI ER

A CONCEPTUALLY SI MPLE CONTAI NMVENT SYSTEM CONSI DERED FOR THE RAI L
CLASSI FI CATI ON YARD | RA CONSI STS OF CONSTRUCTI NG A PHYSI CAL BARRI ER



COVPLETELY AROUND THE DBCP SOURCE AREAS AS DEPI CTED IN FI GURE 4-1.
GROUNDWATER W THI N THE ENCLOSURE WOULD BE PUWMPED TO KEEP WATER LEVELS
FROM RI SI NG DUE TO AQUI FER RECHARCGE CR STABI LI ZATI ON AFTER HYDRAULI C
SEPARATI ON FROM THE SURROUNDI NG AQUI FER

AN ADVANTAGE OF COWVPLETELY ENCI RCLI NG THE RAI LYARD AREA WTH A PHYSI CAL
BARRI ER | S THAT THE AMOUNT OF CROUNDWATER THAT MJUST BE PUWPED AND
TREATED DUE TO LEAKAGE OR RECHARGE WOULD BE REDUCED. ALTHOUGH DI FFI CULT
TO QUANTI FY, A PUWPI NG RATE OF 50 GPM FROM W THI N THE ENCLOSURE SHCOULD
BE MORE THAN ADEQUATE, AND MJCH LESS THAN THE PUMPI NG RATES REQUI RED TO
EFFECTI VELY OPERATE THE GROUNDWATER | NTERCEPTI ON SYSTEMS DI SCUSSED
SUBSEQUENTLY IN THI' S DOCUMENT. M N M ZI NG THE AMOUNT OF PUVPED AND
TREATED WATER M NI M ZES THE ASSCCI ATED COSTS.  ADDI TI ONALLY, THERE WOULD
PROBABLY BE NO NEED TO PUWP THE TREATED WATER BACK TO THE RAI LYARD AREA,
BUT I T COULD BE RECHARGED TO THE AQUI FER I N EXI STI NG OR EXPANDED | CS
RECHARCGE FACI LI TI ES.

A POTENTI ALLY SI GNI FI CANT ADVANTAGE OF ENCI RCLI NG THE RAILYARD WTH A
PHYSI CAL BARRI ER | S THE POTENTI AL FOR CONTRI BUTI NG TO THE FI NAL RESPONSE
ACTION FOR THE SITE. ALTHOUGH THE FI NAL ACTI ON HAS NOT BEEN DETERM NED,
SOMVE OF THE POTENTI AL REMEDI ATI ON SCHEMES WOULD BENEFI T FROM THE

I NSTALLATI ON OF A PHYSI CAL BARRI ER SURROUNDI NG THE SITE. FOR EXAMPLE,
FLUSHI NG/ LEACH NG OR | N- SI TU TREATMENT OF THE SOURCES OF DBCP MAY

REQUI RE THAT THE SI TE BE | SOLATED FROM THE ADJACENT AQUI FER WTH A

PHYSI CAL BARRI ER

AS SHOM | N TABLE 4-1, THE CONSTRUCTI ON COSTS FOR A PHYSI CAL BARRI ER TO
THE DEPTHS OF UP TO APPROXI MATELY 110 FEET REQUIRED FOR THI S SI TE ARE
SUBSTANTI AL.  FOR THE REASONS DI SCUSSED I N SECTION 4.2.3, EITHER A

SO L- BENTONI TE SLURRY WALL OR DEEP SO L M XI NG WOULD APPEAR TO BE THE
MOST COST- EFFECTI VE PHYSI CAL BARRI ER FOR TH S | NSTALLATION.  FOR THE
PURPOSES OF THE COST ESTI MATE SHOM I N TABLE 4-1, IT IS ASSUMED THAT A
SO L- BENTONI TE SLURRY WALL WOULD PROVE TO BE THE MOST COST- EFFECTI VE
PHYSI CAL BARRI ER, AND THAT THE TREATED WATER COULD BE RECHARGED I N
EXISTING | CS FACI LI TIES. UNLI KE THE OTHER | NTERCEPTI ON CONTAI NVENT
SYSTEMS DI SCUSSED | N TH' S DOCUMENT, CONSTRUCTI NG A SO L- BENTONI TE SLURRY
WALL WOULD ALSO REQUI RE SI GNI FI CANT, ALTHOUGH TEMPCRARY, DI STURBANCE COF
SURFACE FACILITIES (E. G, RAI LYARD TRACKS, LOCAL RQADS AND UTI LI TI ES,
LCADI NG DOCKS, ETC.) IN THE VIO N TY OF THE CONSTRUCTI ON.

ANOTHER EFFECT OF ENCLOSI NG THE RAI LYARD AREA WTH A PHYSICAL BARRIER | S
THAT THE CURRENTLY SLOPI NG WATER TABLE WLL TEND TO BECOME LEVEL,
RESULTI NG I N A R SI NG WATER TABLE IN THE NORTHERN END OF THE ENCLOSURE.
IF TH S EFFECT | S UNACCEPTABLE BECAUSE OF THE RESULTI NG POTENTI AL FCR
LEAKACE OF CONTAM NATED WATER FROM THE ENCLOSURE, THE PUMPI NG RATE MUST
BE CAPABLE OF REDUCI NG OR ELI M NATI NG THE WATER TABLE RI SE.

SI MULTANEQUSLY, THE RESULTANT DECLI NE I N THE WATER LEVELS IN THE
SOUTHERN PORTI ON OF THE ENCLOSURE WOULD RESULT I N A HYDRAULI C GRADI ENT
FROM THE SURROUNDI NG AQUI FER | NTO THE ENCLOSURE. | F THE PHYSI CAL

BARRI ER HAS NO MAJOR | MPERFECTI ONS, THE AMOUNT OF THI S LEAKACGE WOULD
PROBABLY BE ONLY A FEW GALLONS PER M NUTE OR LESS. HOWEVER, |F LARGE,
PERVEABLE | MPERFECTI ONS EXI ST IN THE BARRI ER OR | TS DENVER FORVATI ON
KEY, THE RESULTI NG LEAKAGE COULD SI GNI FI CANTLY | NCREASE THE REQUI RED
PUVPI NG AND TREATI NG RATE. I N SPITE OF THESE POTENTI AL EFFECTS, A
PUWPI NG RATE OF 50 GPM | S EXPECTED TO BE ADEQUATE FOR THI S SYSTEM

I NTERCEPTI ON SYSTEM PERPENDI CULAR TO CONTAM NANT FLOWPATH W THOUT A
PHYSI CAL BARRI ER

A GROUNDWATER | NTERCEPTI ON SYSTEM CONCEPTUALLY SI M LAR TO THE | CS COULD
BE OONSTRUCTED SLI GHTLY NORTH OF THE DBCP SOURCES FOUND | N THE RAI LYARD
AREA. A TYPI CAL CONFI GURATI ON FOR SUCH A SYSTEM (| LLUSTRATED I N FI GURE
4-2) 1S A RONS) OF EXTRACTI ON WELLS EXTENDI NG ACROSS THE DBCP



GROUNDWATER PLUME, A GRCOUNDWATER TREATMENT SYSTEM AND A LI NE OF
RECHARCE WELLS NORTH OF THE EXTRACTI ON SYSTEM  WHEN OPERATED PRCPERLY,
THE SYSTEM COULD MAI NTAI N H GHER WATER LEVELS ALONG THE RECHARGE WVELLS
THAN ALONG THE EXTRACTI ON SYSTEM THUS PROVI DI NG A HYDRAULI C BARRI ER TO
THE CONTAM NATED GROUNDWATER. ~AS DEMONSTRATED BY THE I CS, SUCH SYSTENMS
CAN PROVI DE EFFECTI VE GROUNDWATER | NTERCEPTI ON.  BECAUSE OF THE

NECESSI TY FOR THE RECHARGE WATER TO ENTER THE AQUI FER AT THE PRCPER
LOCATIONS, | T WOULD BE NECESSARY TO | NJECT THE RECHARGE WATER DI RECTLY
I NTO THE AQUI FER ~ CONSEQUENTLY, RECHARGE WELLS WOULD BE RECOMMENDED FOR
TH S RECHARGE SYSTEM THE USE OF SHALLOW RECHARGE TRENCHES, PITS, OR
LEACH FI ELDS WOULD NOT BE ADEQUATE.

BASED ON PRELI M NARY NUMERI CAL SI MULATI ONS OF THE | NTERCEPTI ON SYSTEM
SHOM I N FI GURE 4-2, PUWVPI NG TREATMENT, AND RECHARGE RATES CF

APPROXI MATELY 300 GPM APPEAR TO BE REQUI RED TO PROVI DE AN ADEQUATE
MARG N OF SAFETY AGAI NST CONTAM NANT BYPASS. THI' S RELATI VELY HI GH
FLOANRATE, CAUSED BY THE LARGE AMOUNT OF RECYCLI NG BETVEEN THE RECHARCE
AND EXTRACTI ON SYSTEMS, IS ONE OF THE MORE SI GNI FI CANT DI SADVANTAGES COF
TH' S TYPE OF SYSTEM CONFI GURATI ON.  THE ESTI MATED COSTS OF THI S

| NTERCEPTI ON SYSTEM ARE SHOM | N TABLE 4- 2.

| NTERCEPTI ON SYSTEM PERPENDI CULAR TO CONTAM NANT FLOAPATH WTH A
PHYSI CAL BARRI ER

DUE TO THE COSTS OF THE LARCE AMOUNT CF RECYCLI NG I N THE SYSTEM

I NCLUSI ON CF A PHYSI CAL BARRI ER BETWEEN THE RECHARGE AND EXTRACTI ON
SYSTEMS |'S SOMVETI MES COST EFFECTI VE.  SUCH A SYSTEM | LLUSTRATED I N

FI GURE 4-3, |S | NCORPORATED I N THE NORTHERN PORTI ON OF THE EXI STI NG
NORTHWEST BOUNDARY SYSTEM ON THE ARSENAL. BECAUSE OF THE HORI ZONTAL
EXTENT OF THE ALLUVI AL AQUI FER UNDERLYI NG THE RAI LYARD AREA, THERE WOULD
BE SOVE RECYCLI NG OF WATER ARCUND THE ENDS OF A PHYSICAL BARRIER IF A
PROPER REVERSE HYDRAULI C GRADI ENT |'S MAI NTAI NED.  NEVERTHELESS,

SI MULATI ONS HAVE SHOMN THAT A PHYSI CAL BARRI ER WOULD ALLOW REDUCTI ON CF
THE SYSTEM FLOARATE TO ROUGHLY 200 GPM WH LE NMAI NTAI NI NG AN ADEQUATE
REVERSE HYDRAULI C GRADI ENT. AS W TH THE SYSTEM DESCRI BED I N SECTI ON
4.3.2, TH S REVERSE HYDRAULI C GRADI ENT, NOT THE PHYSI CAL BARRI ER, WOULD
PROVI DE THE BARRI ER TO THE M GRATI ON OF CONTAM NATED WATER.  THE

PHYSI CAL BARRI ER WOULD PRI MARI LY BE | NTENDED TO RESTRI CT THE FLOW CF
CLEAN WATER FROM THE RECHARGE SYSTEM TO THE EXTRACTI ON SYSTEM

VWHETHER A PHYSI CAL BARRI ER |'S I NCLUDED | N THE GROUNDWATER | NTERCEPTI ON
SYSTEM DESCRI BED ABOVE | S LARGELY AN ECONOM C DECI SION. | F THE BARRI ER
COSTS ARE OFFSET BY THE REDUCED COSTS OF EXTRACTI NG TREATING AND
RECHARG NG THE SMALLER FLOWS, THEN | NSTALLI NG A PHYSI CAL BARRI ER WOULD
BE COST- EFFECTI VE.  PCSSI BLE ADDI TI ONAL CONSI DERATI ONS COULD | NCLUDE
VWHETHER THE PRESENCE OF A PHYSI CAL BARRI ER WOULD BE EXPECTED TO BE
UNDESI RABLE DURI NG OR FOLLOW NG FI NAL REMEDI ATI ON, OR WHETHER THE
PRESENCE OF A PHYSI CAL BARRI ER WOULD ADD SOVE MARA N OF SAFETY TO THE
OPERATI ON OF THE GROUNDWATER | NTERCEPTI ON SYSTEM  BOTH OF THESE

CONSI DERATI ONS ARE BELI EVED TO BE M NOR FOR TH S | RA,

FOR THI S SYSTEM ALTERNATI VE, A SO L- BENTONI TE SLURRY WALL APPEARS TO BE

THE MOST COST- EFFECTI VE TYPE OF PHYS|I CAL BARRI ER, AND | TS USE HAS BEEN
ASSUMED | N PREPARI NG THE COST ESTI MATES FOR THI' S | RA AS PRESENTED I N

TABLE 4-3. A COVPARI SON CF ESTI MATED PRQIECT COSTS CONTAI NED | N TABLES

4-2 AND 4-3 DO NOT SHOW A LARCE DI FFERENCE BETWEEN THE COSTS OF THE TWD
SYSTEMS. FURTHER REFI NEMENT OF THE DESI GNS AND COSTS OF THESE TWD

SYSTEMS WOULD BE NEEDED BEFORE THE MOST COST- EFFECTI VE SYSTEM COULD BE CHOSEN

| NTERCEPTI ON SYSTEM PARALLEL TO CONTAM NANT FLOAPATH W THOUT A
PHYSI CAL BARRI ER

A VAR ATI ON OF THE GROUNDWATER | NTERCEPTI ON SYSTEM DESCRI BED I N SECTI ON



4.3.2 WOULD BE TO ALI GN THE SYSTEM PARALLEL TO THE DI RECTI ON CF
GROUNDWATER FLOW AS | LLUSTRATED I N FI GURE 4-4. AN EFFECTI VE GROUNDWATER
I NTERCEPTI ON SYSTEM WOULD BE ACHI EVED WHEN ALL OF THE CONTAM NATED PLUME
CONVERGES ON THE EXTRACTI ON VELLS. PRELI M NARY SI MULATI ONS HAVE SHOWN
THAT THE PUVPI NG RATE OF SUCH AN | NTERCEPT SYSTEM I N THE RAI LYARD AREA
COULD BE REDUCED TO ABQUT 150 GPM  THE SMALLER REQUI RED FLOARATE WOULD
BE DUE TO THE FACT THAT RECI RCULATI ON OF TREATED WATER WOULD OCCUR

PRI NCI PALLY AT THE NORTHERNMOST EXTRACTI ON WELL, WHEREAS EXTENSI VE

RECI RCULATI ON | N THE SYSTEM QUTLI NED I N SECTION 4. 3.2 WOULD OCCUR I N ALL
OF THE EXTRACTI ON WELLS.

THE REDUCED PUMPI NG RATE IS THE PRI MARY ADVANTAGE OF THI S MCDI FI CATI ON
THE ESTI MATED COSTS OF THI S | NTERCEPTI ON SYSTEM ARE TABULATED | N TABLE
4-4. A COVWPARI SON OF THE COSTS | N TABLES 4-2 AND 4-4 | NDI CATES THAT,
FOR THI S | RA, AN | NTERCEPTI ON SYSTEM ALI GNED ALONG THE AXIS OF THE
CONTAM NATED PLUME WOULD PRCBABLY BE MORE COST- EFFECTI VE THAN ONE

ALI GNED PERPENDI CULAR TO THE FLOWPATHS.

| NTERCEPTI ON SYSTEM PARALLEL TO CONTAM NANT FLOAPATH W TH A PHYSI CAL
BARRI ER AND RECHARGE NEAR THE I CS

A PHYSI CAL BARRI ER COULD BE ADDED TO THE | NTERCEPTI ON SYSTEM DESCRI BED
IN SECTION 4.3.4, (FIGURE 4-5). | NCLUDI NG A PHYSI CAL BARRI ER WOULD ADD
SOME MARG N OF SAFETY TO THE SYSTEM DURI NG PERI ODS WHEN THE SYSTEM MAY
BE QUT OF CPERATI ON, THE WATER TABLE W TH N THE V- SHAPED PHYSI CAL

BARRI ER MUST RI SE SI GNI FI CANTLY BEFORE ANY CONTAM NATED WATER COULD GET
ARCUND THE BARRI ER

UNLI KE THE | NTERCEPTI ON SYSTEVMS CONSI DERED IN SECTIONS 4.3.2, 4.3.3, AND
4.3.4, PRELI M NARY NUMERI CAL SI MULATI ONS HAVE SHOWN THAT, W TH THE

ADDI TI ON OF THE PHYSI CAL BARRI ER TO THE SYSTEM DESCRI BED I N SECTI ON
4.3.4, A REVERSE HYDRAULI C GRADI ENT COULD BE NAI NTAI NED W THOUT

RECHARG NG TREATED WATER NEARBY. | NSTEAD, THE TREATED WATER CCULD BE
RECHARCGED | N ElI THER EXI STI NG OR EXPANDED FACI LI TIES OF THE I CS, THUS
SAVI NG THE COSTS CF PUVPI NG AND PI PELI NE CONSTRUCTI ON.

A DRAVBACK OF | NCLUDI NG THE PHYSI CAL BARRIER IS I TS COST. ESTI MATED
COSTS OF THE COVPLETE | NTERCEPTI ON SYSTEM | LLUSTRATED I N FI GURE 4-5 ARE
SHOM I N TABLE 4-5. A COVWPARI SON OF TABLES 4-4 AND 4-5 | NDI CATES THAT
THE ADDED COSTS OF A SLURRY WALL WOULD PROBABLY NOT BE COWMPLETELY OFFSET
BY THE COST SAVI NGS RESULTI NG FROM RECHARG NG THE TREATED WATER NEAR THE
I CS.

#CHRON
CHRONOLOGY COF EVENTS

THE SI GNI FI CANT EVENTS LEADI NG TO THE DECI SI ON TO SELECT GROUNDWATER
| NTERCEPTI ON CONTAI NVENT AS THE PREFERRED ALTERNATI VE I N THE RAI L
CLASSI FI CATI ON YARD | RA ARE PRESENTED BELOW

DATE EVENT

1980 IN EARLY 1980, DBCP WAS DETECTED | N GROUNDWATER | N
THE ALLUVI AL AQUI FER BENEATH THE | RONDALE COVMUNI TY,
LOCATED TO THE NORTHWEST OF RMA

DECEMBER 1981 THE | RONDALE DBCP CONTROL SYSTEM (I CS) WAS PLACED
| NTO CPERATI ON TO PREVENT DBCP- CONTAM NATED
GROUNDWATER FROM M GRATI NG OFFPCST.  THE |1 CS PUMPS
GROUNDWATER FROM THE ALLUVI AL AQUI FER, TREATS THE
GROUNDWATER TO REMOVE CONTAM NANTS, AND | NJECTS THE
TREATED WATER BACK | NTO THE ALLUVI AL AQUI FER



SEPTEMBER 1982

SEPTEMBER 1984

JUNE 1987

FEBRUARY 1, 1988

MARCH 1988

OCTOBER 1988

FEBRUARY 1989

AUGUST 18, 1989

SEPTEMBER 20, 1989

OCTOBER 25, 1989

THE US ARMY COVPLETED ASSESSMENT CF CONTAM NANT

M GRATI ON FROM POTENTI AL CONTAM NATI ON SQURCES
(CGERAGHTY & M LLER 1982). DBCP DETECTED I N RAlI LYARD
SO L BORINGS | NDI CATED TH'S AREA | S A POTENTI AL
SOURCE OF THE DBCP PLUME

THE US ARMY COVPLETED DI BROMO- CHLOROPROPANE SOURCE
DEFI NI TI ON, ROCKS MOUNTAI N ARSENAL, COLORADO (WHI TTEN
AND SHAMBURCER 1984). | NSTALLATI ON AND SAMPLI NG OF
ADDI TI ONAL MONI TORI NG WELLS | NDI CATED THAT A

CONTI NUOUS DBCP PLUME PRCBABLY EMANATES FROM THE

RAI LYARD IN SECTI ON 3 AND FLOAS NORTHWEST THRCOUGH
SECTIONS 4 AND 33 TO THE | CS.

THE STATE OF COLOCRADO, SHELL O L COVPANY, US EPA, AND
US ARMY AGREED THAT 13 | NTERI M RESPONSE ACTI ONS

(I NCLUDI NG THE RAI L CLASSI FI CATI ON YARD) WOULD BE
CONDUCTED.

PROPOSED CONSENT DECREE LODGED I N THE CASE CF US V.
SHELL O L COVMPANY WTH THE US DI STRICT COURT IN
DENVER, COLCRADO.  THE CONSENT DECREE SPECI FI ED 13
| NTERI M RESPONSE ACTI ONS (| NCLUDI NG THE RAI L

CLASSI FI CATI ON YARD) TO FACI LI TATE REMEDI ATI ON

ACTI VI TI ES.

THE US ARMY COVPLETED FI NAL CONTAM NATI ON ASSESSMENT
REPCRT, SITE 3-4, NEMAGON SPI LL AREA, VERSION 3.2
(EBASCO 1988A). LOCATI NG DBCP SQURCES PROVED TO BE
VERY DI FFI CULT, DBCP WAS DETECTED AT ONLY ONE SO L
SAMPLI NG LOCATI ON W THI N THE HOLDI NG TRACKS I N THE
RAI LYARD.

THE US ARMY COWVPLETED FI NAL PHASE || DATA ADDENDUM
SI TE 3-4, NEMAGON SPILL AREA, VERSION 3.1 (EBASCO
1988B). ADDI TI ONAL SO L SAVPLI NG CONFI RVED THE
PRESENCE OF DBCP | N SHALLOW SO L NEAR THE SAMPLI NG
LOCATI ON MENTI ONED ABOVE.

THE FEDERAL FACI LI TY AGREEMENT (1989) SPEC FI ED THAT
THE RAI L CLASSI FI CATI ON YARD I S ONE OF SEVERAL SI TES
VWHERE | NTERI M RESPONSE ACTI ONS ARE PROPCSED.

SHELL O L COVPANY SUBM TTED DRAFT FI NAL ALTERNATI VES
ASSESSMENT FOR OTHER CONTAM NATI ON SOURCES, | NTERI M
RESPONSE ACTI ON.  RAI L CLASSI FI CATI ON YARD, RVA
(SHELL 1989A) TO THE US ARWY TO BE | SSUED TO THE
ORGANI ZATI ONS AND THE STATE. RESULTS COF FI ELD

| NVESTI GATI ONS AND PROPOSED ALTERNATI VE TECHNOLOG ES
FOR THE | MPLEMENTATI ON OF THE | RA WERE PRESENTED.
GROUNDWATER | NTERCEPTI OV CONTAI NVENT WAS RECOMVENDED
AS THE PREFERRED STRATEGY.

RECEI VED COMMENTS FROM THE US EPA CONCERNI NG DRAFT

FI NAL ALTERNATI VES ASSESSMENT FOR OTHER CONTAM NATI ON
SOURCES. | NTERI M RESPONSE ACTI ON, RAIL

CLASSI FI CATI ON YARD, RVA

SHELL O L COVPANY SUBM TTED FI NAL ALTERNATI VES
ASSESSMENT FOR OTHER CONTAM NATI ON SOURCES, | NTERI M
RESPONSE ACTI ON, RAI L CLASSI FI CATI ON YARD, RMA ( SHELL
1989B) TO THE US ARMY TO BE | SSUED TO THE

ORGANI ZATI ONS AND THE STATE.



I RA PRCCESS

W TH RESPECT TO THI'S I RA FOR THE RAI L CLASSI FI CATI ON YARD, THE | RA
PROCESS | S AS FOLLOWE:

1. AS LEAD PARTY, SHELL PREPARED A DRAFT FI NAL ALTERNATI VES ASSESSMENT
FOR OTHER CONTAM NATI ON SOURCES, | NTERI M RESPONSE ACTI ON, RAIL

CLASSI FI CATI ON YARD, RVA | NCLUDI NG A DRAFT OF THE ARARS ( PREPARED BY THE
UsS ARMY). THI'S WAS SUBM TTED TO THE US ARMY FOR | SSUANCE TO THE
DEPARTMENT OF | NTERIOR (DA') AND THE OTHER ORGAN ZATI ONS FOR REVI EW AND
COWENT. COMMENTS WERE SUBM TTED SCOLELY BY THE US EPA WTH N 30 DAYS
AFTER RECElI PT OF THE DRAFT ASSESSMENT. AFTER THE CLOSE OF THE COMVENT
PERI CD, AND | N CONSI DERATI ON OF THE COMVENTS RECEI VED, SHELL PREPARED
AND TRANSM TTED THE FI NAL ASSESSMENT TO THE US ARMY, FOR | SSUANCE TO THE
DA AND THE OTHER ORGAN ZATI ONS.

2. SHELL, THE DA, AND THE OTHER ORGAN ZATI ONS WERE AFFCRDED THE
OPPORTUNI TY TO PARTI CI PATE, AT THE RVA COW TTEE LEVEL, IN THE
| DENTI FI CATI ON AND SELECTI ON OF ARARS PERTI NENT TO THI S | RA.

3. AS LEAD PARTY, SHELL SUBM TTED TH S PROPOSED DECI SI ON DOCUMENT FOR
THE RAI L CLASSI FI CATI ON YARD | RA TO THE US ARWY FOR | SSUANCE TO THE DA
AND THE OTHER ORGANI ZATIONS. | T I NCLUDED THE ARMY' S FI NAL ARAR

DECI SION. THE PROPCSED DECI SI ON DOCUMENT WAS SUBJECT TO A 30- DAY PUBLI C
COWENT PERI CD DURI NG WHI CH THE OTHER ORGANI ZATI ONS, THE DA, AND ANY
OTHER PERSON COULD COMMENT ON THE PROPCSED | RA DECI SI ON DOCUMENT.  THE
ARMWY HELD A PUBLI C MEETI NG DURI NG THE COMVENT PERI GD TO | NFORM THE
COWUNITY IN THE VICINITY OF THE ARSENAL OF TH S IRA. THE PROPGSED

DECI SI ON DOCUMENT W LL BE SUPPORTED BY AN ADM NI STRATI VE RECCRD.

4. PROWTLY AFTER CLOSE OF THE COMMENT PERI OD, SHELL SUBM TTED THE DRAFT
FI NAL DECI SI ON DOCUMENT FOR THE RAI L CLASSI FI CATI ON YARD | RA TO THE US
ARMY FOR TRANSM TTAL TO THE DO AND THE OTHER ORGAN ZATI ONS.

5. WTHI N 20 DAYS AFTER | SSUANCE OF THE DRAFT FI NAL DECI SI ON DOCUMENT

FOR THE RAI L CLASSI Fl CATI ON YARD | RA, AN ORGANI ZATI ON (| NCLUDI NG THE

STATE I F I T HAS AGREED TO BE BOUND BY THE DI SPUTE RESOLUTI ON PROCESS, AS
REQUI RED BY THE CONSENT DECREE, COR DA UNDER THE Cl RCUMBTANCES SET FORTH
IN THE CONSENT DECREE) MAY | NVOKE DI SPUTE RESOLUTI ON. DI SPUTE

RESCLUTI ON MAY CONCERN El THER THE PROPCSED | RA OR THE ARMY' S ARAR DECI SI O\

6. AFTER THE CLOSE OF THE PER OD FOR | NVOKI NG DI SPUTE RESCLUTI ON

(I'F DI SPUTE RESOLUTI ON | S NOT | NVOKED) OR AFTER THE COVPLETI ON OF

DI SPUTE RESCLUTION (I F I NVOKED), SHELL SHALL SUBM T A FI NAL DEC SI ON
DOCUMENT FCOR THE RAI L CLASSI FI CATI ON YARD | RA TO THE ARMY. THE
SUPPCRTI NG ADM NI STRATI VE RECORD WLL BE I NCLUDED. THE ARMY SHALL THEN
| SSUE A FI NAL DECI SI ON DOCUMENT TO THE OTHER ORGANI ZATI ONS AND THE DO .
THEREAFTER, THE DECI SI ON DOCUMENT W LL BE SUBJECT TO JUDI CI AL REVIEWIN
ACCORDANCE W TH SECTI ONS 113 AND 121 OF THE COVPREHENSI VE ENVI RONVENTAL
RESPONSE, COVPENSATI ON, AND LI ABILITY ACT OF 1980, AS AMENDED, 42 USC
SECTI ONS 9613, 9621.

7. FOLLON NG | SSUANCE OF THE FI NAL | RA DECI SI ON DOCUMENT, SHELL SHALL BE
THE LEAD PARTY RESPONSI BLE FOR DESI GNI NG AND | MPLEMENTI NG THE I RA I N
CONFORMANCE W TH THE DECI SI ON DOCUMENT.  SHELL SHALL | SSUE A DRAFT | RA

| MPLEMENTATI ON DOCUMENT TO THE DA AND THE OTHER ORGANI ZATI ONS FCR

REVI EWAND COMVENT. THI' S DRAFT | MPLEMENTATI ON DOCUMENT SHALL | NCLUDE

FI NAL DRAW NGS AND SPECI FI CATI ONS, FI NAL DESI GN ANALYSES, A COST

ESTI MATE, AND A SCHEDULE FOR | MPLEMENTATI ON OF THE | RA.

8. AS LEAD PARTY FOR DESI GN AND | MPLEMENTATION OF THI S I RA, SHELL WLL
| SSUE THE FI NAL | MPLEMENTATI ON DOCUMENT, AS DESCRI BED ABOVE, AND WLL BE
RESPONSI BLE FOR | MPLEVENTI NG THE | RA | N ACCORDANCE W TH THE | RA



| MPLEMENTATI ON DOCUMENT.
DESCRI PTI ON OF THE RAI L CLASSI FI CATI ON YARD | NTERI M RESPONSE ACTI ON

THE SELECTED STRATEGY FOR THE RAIL CLASSI FI CATI ON YARD IRA IS
GROUNDWATER | NTERCEPTI ON CONTAI NVENT.  EACH OF THE FI VE GROUNDWATER

| NTERCEPTI ON' CONTAI NVENT SYSTEM ALTERNATI VES DESCRI BED | N SECTI ON 4. 3
APPEARS TO BE A VI ABLE OPTI ON THAT MEETS THE OBJECTI VES OF THE | RA AND
COULD BE | MPLEMENTED ON A TIMELY BASIS. ON A COST BASI'S, EACH APPEARS
TO BE REASONABLE AND EFFECTI VE (SEE TABLES 4-1 THROUGH 4-5). THE

DI FFERENCES BETWEEN THE ESTI MATED COSTS FOR THE FOUR GROUNDWATER

| NTERCEPTI ON SYSTEMS MAY BE W THI N ESTI MATI NG ERRCR (E. G, ASSUVPTI ONS
ON ACCEPTABI LI TY OF USI NG THE | CS TREATMENT PLANT AND THE HYDRAULI C
CONDUCTI VI TY ESTI MATE OF 5.0 X (10-2) CM SEC).

BASED ON I TS SU TABI LI TY AND THE COST ESTI MATES PRESENTED, AN

| NTERCEPTI ON SYSTEM | NSTALLED PARALLEL TO THE CONTAM NANT FLOWPATH

W THOUT A PHYSI CAL BARRI ER | S SELECTED FOR | MPLEMENTATI ON ( FI GURE 4- 4
AND TABLE 4-4). THE SELECTED ALTERNATI VE WLL CONSI ST OF A ROV OF
ALLUVI AL EXTRACTI ON WELLS LOCATED ALONG THE CENTER AXI'S OF THE DBCP
PLUME, ONE OR MORE ROAS OF RECHARCGE WELLS LOCATED NEAR THE DOMNSTREAM
END OF THE | NTERCEPTI ON SYSTEM MCDI FI CATI ONS TO THE |1 CS TO PROVI DE
SUFFI C ENT TREATMENT CAPACI TY FOR THE PUMPED WATER FROM THE RAI LYARD
I RA, AND PI PELI NES FOR CONVEYI NG THE WATER TO AND FROM THE I CS. A
SYSTEM OF ALLUVI AL MONI TORI NG VEELLS W LL ALSO BE | NSTALLED I N THE
VICINITY OF THE | NTERCEPTI ON SYSTEM

PARTLY | N RESPONSE TO A COMMENT RECElI VED FROM THE EPA THAT CONSI DERATI ON
BE G VEN TO ADDRESSI NG OTHER CONTAM NANTS IN TH S | RA, THE FI NAL
ALTERNATI VE ASSESSMENT FOR THE MOTOR POOL AREA | RA ( WOCDWARD- CLYDE 1989)
PROPOSES THAT A MOTOR POOL GROUNDWATER | NTERCEPTI ON SYSTEM BE

| MPLEMENTED JO NTLY WTH THE RAILYARD | RA | NTERCEPTI ON SYSTEM TH' S
DECI SION | S DESI RABLE BECAUSE OF THE PROXIM TY OF THESE SI TES, THE

SU TABI LI TY OF CARBON ADSORPTI ON FOR TREATI NG BOTH DBCP AND TCE, AND THE
POTENTI AL HYDRAULI C | NTERFERENCES BETWEEN THE SEPARATE | NTERCEPTI ON
SYSTEMS. THE DRAFT FI NAL DECI SI ON DOCUMENT FCR THE MOTOR POOL AREA

| NCLUDES A GROUNDWATER CONTAI NVENT/ TREATMENT COMPONENT, WHI CH MAY BE

| MPLEMENTED | N CONJUNCTI ON W TH THE RAI LYARD | RA, DEPENDI NG UPON THE
RESULTS OF FURTHER STUDI ES.

THE MAJOR ASSUMPTI ONS UPON WHI CH THE SELECTI ON OF THI S | NTERCEPTI ON
SYSTEM | S BASED WLL BE CHECKED DURI NG THE PREPARATI ON OF THE

| MPLEMENTATI ON DOCUMENT FOR THI S IRA. | F DI FFERENCES BETWEEN THE
ASSUMED AND ACTUAL CONDI TI ONS ARE S| GNI FI CANT, OR | F DEEMED APPRCPRI ATE
AFTER ASSESSI NG THE EFFECTS OF JO NTLY | MPLEMENTI NG THE MOTCR POCOL AND
RAI LYARD | RA | NTERCEPTI ON SYSTEMS, RECONSI DERATI ON OF THE SELECTED
SYSTEM COULD OCCUR.

APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS FOR THE REMEDI ATI ON
OF OTHER CONTAM NATI ON SOURCES (RAIL CLASSI FI CATI ON YARD) | NTERIM
RESPONSE ACTI ON

I NTRODUCTI ON

THESE DRAFT APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS ( ARARS)
ADDRESS A SPECI FI C AREA, THE RAI L CLASSI FI CATI ON YARD, | DENTI FI ED FCR
REMVEDI ATI ON PRI OR TO THE | SSUANCE OF A RECORD OF DECI SI ON (RCD) FOR THE
ONPOCST OPERABLE UNI T OF THE ROCKY MOUNTAIN ARSENAL. THI'S | NTERIM
RESPONSE ACTI ON | S | NTENDED TO PROVI DE REMEDI ATI ON ON AN | NTERI M BASI S
FOR THI S DESI GNATED AREA AND IS NOT | NTENDED TO BE A FI NAL RESPONSE
ACTI ON.  FURTHER RESPONSE ACTI ONS, AS NECESSARY, WLL BE DETERM NED I N
THE ONPCST ROD.



AMBI ENT OR CHEM CAL- SPECI FI C ARARS

AMBI ENT OR CHEM CAL- SPECI FI C REQUI REMENTS SET CONCENTRATION LIM TS CR
RANGES | N VARI QUS ENVI RONMVENTAL MEDI A FOR SPECI FI C HAZARDOUS SUBSTANCES,
PCOLLUTANTS, OR CONTAM NANTS. SUCH ARARS ElI THER SET PROTECTI VE CLEANUP
LEVELS FOR THE CHEM CALS OF CONCERN I N THE DESI GNATED MEDI A CR | NDI CATE
AN APPROPRI ATE LEVEL OF DI SCHARGE BASED ON TECHNOLOG CAL CONSI DERATI ONS.

THE OBJECTI VES OF TH S | RA ARE DI SCUSSED ELSEWHERE | N THE DRAFT FI NAL
DECI SI ON DOCUMENT.  THI'S | RA WLL BE | MPLEMENTED PRI OR TO THE FI NAL
REMEDI ATI ON TO BE UNDERTAKEN | N THE CONTEXT OF THE ONPCST OPERABLE UNI T
ROD. THE LI ST OF SPECI FI C CONTAM NANTS HAS BEEN COVPLETED BASED UPON
THE FI ELD DATA CONCERNING THI S SPECI FI C SOURCE. THE MEDI A OF CONCERN
HERE ARE THE WATER WHI CH MAY BE REMOVED AND TREATED FROM THI S SCURCE
AREA AND THE SO LS, WH CH MAY CONTAI N CONTAM NANTS. HOWEVER, NO AMBI ENT
OR CHEM CAL- SPECI FI C ARARS WERE | DENTI FI ED CONCERNI NG LEVELS COF

CONTAM NANTS FOR SO LS. THE CHEM CAL- SPECI FI C ARARS LI STED BELON W LL
APPLY AT THE PO NT OF DI SCHARGE OF TREATED WATER FROM THE SELECTED
TREATMENT SYSTEM THE | RONDALE BOUNDARY SYSTEM (IBS). THE WATER
TREATMENT TO BE PROVIDED BY THE IBS IS LI M TED TO ACTI VATED CARBON
ADSCRPTI ON, WH CH TREATS ORGANI C CONTAM NANTS.  ARARS WERE | DENTI FI ED
FOR THOSE CRGANI C CONTAM NANTS EXPECTED TO BE CONTAI NED | N THE | NFLUENT
RECEI VED BY THE | BS, | NCLUDI NG | NFLUENT RECElI VED FROM THE MOTCR POCL
AREA, AS DI SCUSSED | N THE DECI SI ON DOCUMENT FOR THAT SPECI FI C AREA

BECAUSE THE | BS DOES NOT PROVI DE DRI NKI NG WATER AND |'S NOT A PUBLIC
WATER SYSTEM THE STANDARDS ESTABLI SHED UNDER THE SAFE DRI NKI NG WATER
ACT (SDWA) AND THE CLEAN WATER ACT (OWA) FOR DRI NKI NG WATER ARE NOT
APPLI CABLE TO THI'S | RA

THE STANDARDS CONTAI NED I'N 40 CFR SECTI ON 264. 94 WERE NOT CONS| DERED
APPLI CABLE TO THI S TREATMENT SYSTEM BECAUSE THE CONSTI TUENTS I N THE

I NFLUENT ARE NOT FROM REGULATED UNI TS. SI NCE THE STANDARDS PROMULGATED
PURSUANT TO TH S REGULATI ON ARE | DENTI CAL TO THOSE PROMULGATED UNDER THE
NATI ONAL PRI MARY DRI NKI NG WATER REGULATI ONS ( NPDW PURSUANT TO THE SDWA,
FURTHER DI SCUSSED BELOW FOR THE SAME 14 COVPOUNDS THESE STANDARDS ARE
NOT CONSI DERED FURTHER

CONSI STENT W TH THE MOST RECENT EPA GUI DANCE, THE PROPCSED NATI ONAL
CONTI NGENCY PLAN, 53 FED. REG 51441, NAXI MUM CONTAM NANT LEVEL GOALS
CONTAI NED | N THE NPDW ARE NOT CONSI DERED EI THER APPLI CABLE OR RELEVANT
AND APPROPRI ATE TO APPLY IN THE CONTEXT OF THI S TREATMENT SYSTEM EPA'S
TOLERANCES FOR PESTI Cl DE CHEM CALS ON OR | N RAW AGRI CULTURAL COMWMODI Tl ES
(TPCRAC), 40 CFR PART 180 AND THE FOOD AND DRUG ADM NI STRATION S
TOLERANCES FOR PESTI CI DES | N FOOD, ADM NI STERED BY EPA (TPF), ARE NOT
RELEVANT AND APPROPRI ATE TO APPLY IN THE CONTEXT OF THIS IRA. THESE
STANDARDS WERE DEVELCPED FOR PARTI CULAR | TEMS (E. G FOOD AND CROPS)

VWH CH ARE NOT SUBJECT TO WATERI NG W TH THE EFFLUENT FROM THI S TREATMENT
SYSTEM

THE COLORADO BASI C STANDARDS FOR GROUNDWATER (CBSG), 3.11.0 (5 CCR
1002-8), ARE NOT APPLI CABLE, CONSI STENT W TH CURRENT EPA GUI DANCE AS
CONTAI NED | N THE PROPOSED NCP, 53 FED. REG 51394, 51475, BUT ARE

CONS| DERED RELEVANT AND APPRCPRI ATE TO APPLY TO THE SELECTED COVPOUNDS
AT THE PO NT OF REI NJECTI ON OF THE TREATED EFFLUENT FROM THE | BS. SOVE
OF THESE STANDARDS ARE MORE STRI NGENT THAN THE NPDW MCLS, DI SCUSSED
BELON FOR THE CONTAM NANTS TO BE TREATED BY TH' S | RA AND WERE THEREFORE
SELECTED AS RELEVANT AND APPROPRI ATE TO APPLY. WHERE THE CBSG STANDARD
WAS | DENTI CAL TO THE MCL, THE MCL |'S | DENTI FI ED AS THE ARAR

FEDERAL WATER QUALI TY CRI TERI A (FWQXC) WERE REVI EWED AND CONS|I DERED NOT
APPLI CABLE TO THI'S I RA SI NCE THEY ARE NON- ENFORCEABLE GUI DELI NES AND NOT
ENFORCEABLE LI M TATIONS. AQUATIC LIFE IS NOT BELI EVED TO BE A CONCERN



REGARDI NG TREATED WATER. MCLS AND OTHER SELECTED STANDARDS, DI SCUSSED
BELOW ARE CONSI DERED TO BE SUFFI CI ENTLY PROTECTI VE OF HUVAN HEALTH
UNDER THESE CI RCUMSTANCES, FWQC WERE NOT CONSI DERED RELEVANT AND
APPRCPRI ATE TO APPLY I N THE CONTEXT OF TH S | RA.

I N ORDER TO PROVI DE ADEQUATE PROTECTI ON OF PUBLI C HEALTH AND THE

ENVI RONMVENT, THE ARMY HAS DETERM NED THAT MAXI MUM CONTAM NANT LEVELS
(MCLS) ESTABLI SHED UNDER THE SAFE DRI NKI NG WATER ACT ARE RELEVANT AND
APPRCPRI ATE TO APPLY WTHI N THE CONTEXT OF THIS I RA. THE ARW BELI EVES
THAT THESE LI M TATI ONS WLL RESULT I N AN EFFLUENT WH CH DCES NOT
REPRESENT A POTENTI AL RI SK TO HUVAN HEALTH AND THE ENVI RONMENT.

SOVE COVPOUNDS, AT PRESENT, ONLY HAVE MCLS PROPCSED. THESE, WHI LE NOT
ARARS, ARE CONSI DERED I N THE DESI GN OF THE SYSTEM THESE COMPQUNDS ARE
LI STED SEPARATELY AS "TO BE CONSI DERED' (TBC) STANDARDS, CONS|I STENT W TH
THE PROPOCSED NCP, 53 FED. REG 53394, 51436.

THE CHEM CAL- SPECI FI C ARARS DETERM NED RELEVANT AND APPRCPRI ATE TO APPLY
IN THE CONTEXT OF TH S | RA ARE:

COVPOUND ARAR LEVEL SOQURCE

BENZENE 5 UG L 40 CFR S 141.61(A)
1, 1- DI CHLORCETHYLENE 7 UG L CBSG
1, 2- DI CHLORCETHYLENE 70 UG L CBSG
T-1, 2- Dl CHLORCETHYLENE 7 UG L 40 CFR S 141.61(A)
TOLUENE 2,420 UG L CBSG
1,1, 1- TRI CHLORCETHANE 200 UG L 40 CFR S 141.61(A)
1,1, 2- TRI CHLORCETHANE 28 UG L CBSG
TRI CHLOROETHYLENE 5 UG L 40 CFR S 141.61(A)

THE FOLLOW NG STANDARDS ARE TBCS AND W LL BE CONSI DERED I N THE DESI GN OF
TH' S TREATMENT SYSTEM AND SCUGHT TO BE ATTAI NED, | F PRACTI CABLE:

COVPOUND TBC LEVEL SOQURCE
DBCP 0.2 UG L 54 FR 22093
1, 1- DI CHLORCETHYLENE 0.06 UG L EPA HEALTH ASSESSMENT
SUM
TOLUENE 2,000 UG L 54 FR 22093
1,1, 2- TRI CHLORCETHANE 0.6 UG L EPA HEALTH ASSESSMENT SUM

LOCATI ON- SPECI FI C ARARS

LOCATI ON- SPECI FI C REQUI REMENTS SET RESTRI CTI ONS ON ACTI VI TI ES, DEPENDI NG
ON THE CHARACTERI STICS OF THE SI TE OR THE | MVEDI ATE ENVI RONVENT, AND
FUNCTI ON LI KE ACTI ON- SPECI FI C REQUI REMENTS.  ALTERNATI VE REMEDI AL

ACTI ONS MAY BE RESTRI CTED OR PRECLUDED, DEPENDI NG ON THE LOCATI ON CR
CHARACTERI STI CS OF THE SI TE AND THE REQUI REMENTS THAT APPLY TO I T.

I T SHOULD BE NOTED THAT PARAGRAPH 44.2 OF THE FEDERAL FACI LI TY AGREEMENT
PROVI DES THAT "W LDLI FE HABI TAT(S) SHALL BE PRESERVED AND MANAGED AS
NECESSARY TO PROTECT ENDANGERED SPECI ES OF W LDLI FE TO THE EXTENT

REQUI RED BY THE ENDANGERED SPECI ES ACT (16 USC, 1531 ET SEQ), M GRATCORY
Bl RDS TO THE EXTENT REQUI RED BY THE M GRATCRY BI RD TREATY ACT (16 USC,
703 ET SEQ), AND BALD EAGLES TO THE EXTENT REQUI RED BY THE BALD EAGLE
PROTECTI ON ACT, 16 USC, 688 ET SEA."

VH LE TH'S PROVISION IS NOT AN ARAR, THE STATUTORY REQUI REMENTS ARE
ARARS AND WLL BE COWPLI ED WTH FOR PURPCSES OF THIS | RA.  BASED ON THE
LOCATI ON OF THE | BS AND THE NEW PI PI NG AND OTHER CONSTRUCTI ON THAT I S
CONTEMPLATED BY THI S I RA, THE ARW BELI EVES THAT THI S | RA WLL HAVE NO



ADVERSE | MPACT ON ANY ENDANGERED SPECI ES OR M GRATCRY BI RDS CR ON THE
PROTECTI ON OF W LDLI FE HABI TATS. COCRDI NATI ON W LL BE MAI NTAI NED W TH
THE US FI SH AND W LDLI FE SERVI CE TO ENSURE THAT NO SUCH ADVERSE | MPACT
ARI SES FROM | MPLEMENTATION OF TH S | RA

THE ARMY HAS | DENTI FI ED AS RELEVANT AND APPROPRI ATE AND WLL COWPLY W TH
40 CFR 6.302(A) AND (B) CONCERNI NG THE LOCATI ON OF ANY TREATMENT SYSTEM

ADDI TI ONS, AVOl DI NG THE CONSTRUCTI ON OF SUCH ADDI TIONS | N A MANNER THAT

WOULD HAVE AN ADVERSE | MPACT ON WETLANDS OR BE WTHIN A FLOOD PLAI N.

THE REGULATI ONS AT 40 CFR 230 WERE REVI EWNED AND DETERM NED NOT TO BE
APPLI CABLE WTHI N THE CONTEXT OF TH S | RA BECAUSE NO DI SCHARGE OF
DREDCGED CR FI LL MATERI AL | NTO WATERS OF THE UNI TED STATES W LL OCCUR
BECAUSE THESE REGULATI ONS ADDRESS ONLY THE DI SPOSAL OF SUCH MATERI ALS
I NTO THE WATERS OF THE UNI TED STATES, WH CH | S NOT CONTEMPLATED, THEY
ARE NOT CONSI DERED TO BE RELEVANT AND APPROPRI ATE TO APPLY IN THE
CONTEXT OF TH S | RA.

THE REGULATI ONS AT 33 CFR 320- 330 WERE REVI EMED AND DETERM NED TO BE
NEI THER APPLI CABLE NOR RELEVANT AND APPROPRI ATE BECAUSE THEY ADDRESS
ACTI ONS AFFECTI NG THE WATERS OF THE UNI TED STATES. NO SUCH ACTI ONS ARE
CONTEMPLATED W THI N THE CONTEXT OF TH S | RA.

ACTI ON- SPECI FI C ARARS
DESCRI PTI ON

PERFORVANCE, DESI GN, OR OTHER ACTI ON- SPECI FI C REQUI REMENTS SET CONTRCLS
OR RESTRI CTI ONS ON ACTI VI TI ES RELATED TO THE MANAGEMENT OF HAZARDOUS
SUBSTANCES, PCLLUTANTS, OR CONTAM NANTS. THESE ACTI ON- SPECI FI C

REQUI REMENTS MAY SPECI FY PARTI CULAR PERFORMANCE LEVELS, ACTIONS, CR
TECHNOLOG ES AS WELL AS SPECI FI C LEVELS (OR A METHODOLOGY FOR SETTI NG
SPECI FI C LEVELS) FOR DI SCHARGED OR RESI DUAL CHEM CALS.

CONSTRUCTI ON OF TREATMENT SYSTEM
AR EM SSI ONS

ON THE REMOTE PGSSI BI LI TY THAT THERE MAY BE AIR EM SSI ONS DURI NG THE
COURSE OF THE CONSTRUCTI ON OF TH' S TREATMENT SYSTEM THE ARW HAS

REVI EWED ALL POTENTI AL AMBI ENT CR CHEM CAL- SPECI FI C AIR EM SSI ON

REQUI REMENTS.  AS A RESULT CF TH S REVIEW THE ARWY FOUND THAT THERE
ARE, AT PRESENT, NO NATI ONAL OR STATE AMBI ENT Al R QUALI TY STANDARDS
CURRENTLY APPLI CABLE OR RELEVANT AND APPROPRI ATE TO ANY OF THE VOLATI LE
OR SEM VOLATI LES CHEM CALS | N THE GROUND WATER FOUND I N THE AREA | N

VWH CH CONSTRUCTI ON | S CONTEMPLATED.

IN THE CONTEXT OF THIS IRA, THERE IS ONLY A VERY REMOTE CHANCE CF ANY
RELEASE OF VOLATI LES OR SEM VOLATI LES AND, EVEN | F SUCH A RELEASE DI D
OCCUR, | T WOULD ONLY BE | NTERM TTENT AND OF VERY BRI EF DURATI ON ( BECAUSE
THE ACTIVI TY THAT PRODUCED THE RELEASE WOULD BE STOPPED AND MODI Fl ED
APPRCPRI ATELY | F A SIGNI FI CANT Al R EM SSI ON WAS DETECTED BY THE
CONTRACTOR S AIR MONI TORI NG SPECI ALI ST).  THE ARMY HAS SI GNI FI CANT
EXPERI ENCE W TH THE CONSTRUCTI ON OF EXTRACTI ON AND REI NJECTI ON WELLS AND
HAS NOT EXPERI ENCED ANY PROBLEMS FROM Al R EM SSI ONS DURI NG CONSTRUCTI ON
OF SUCH FACILITIES. THE SI TE- SPECI FI C HEALTH AND SAFETY PLAN W LL
ADEQUATELY ADDRESS THESE CONCERNS. THI' S PLAN TO BE DEVELCPED FCR USE I N
THE | RA WLL DETAI L OPERATI ONAL MCDI FI CATI ONS TO BE | MPLEMENTED | N THE
EVENT MONI TORI NG DETECTS SPECI FI C LEVELS, DEFINED IN TH S PLAN, CF SUCH
EM SSI ONS.

THE NATI ONAL EM SSI ONS STANDARDS FOR HAZARDOUS Al R POLLUTANTS ( NESHAPS)
WERE EVALUATED TO DETERM NED WHETHER THEY WERE APPLI CABLE OR RELEVANT



AND APPROPRI ATE TO APPLY IN THE CONTEXT OF CONSTRUCTION OF THI S | RA

THESE STANDARDS WERE NOT CONSI DERED APPLI CABLE BECAUSE THEY APPLY TO

STATI ONARY SQURCES OF THESE POLLUTANTS, NOT TO CONSTRUCTI ON ACTI VI TY.

THESE STANDARDS WERE NOT CONSI DERED RELEVANT AND APPRCPRI ATE BECAUSE

THEY WERE DEVELOPED FOR MANUFACTURI NG PROCESSES, WH CH ARE SI GNI FI CANTLY

DI SSI M LAR TO THE SHORT- TERM CONSTRUCTI ON ACTI VI TY CONTEMPLATED BY THI S | RA

THE PROVI SIONS OF 40 CFR 50.6 WLL BE CONSI DERED RELEVANT AND

APPRCPRI ATE. THI'S STANDARD IS NOT APPLI CABLE BECAUSE | T ADDRESSES Al R
QUALI TY CONTROL REG ONS, WH CH ARE AREAS SI GNI FI CANTLY LARGER THAN AND
DI FFERENT FROM THE AREA OF CONCERN IN THIS | RA.  PURSUANT TO THI S
REGULATI ON, THERE W LL BE NO PARTI CULATE MATTER TRANSPORTED BY Al R FROM
THE SITE THAT IS I N EXCESS OF 75 M CROGRAMS PER CUBI C METER ( ANNUAL
GEOMETRI C MEAN) AND 260 M CROGRAMB PER CUBI C METER ( MAXI MUM 24- HOUR
CONCENTRATI ON) W LL BE EXCEEDED MORE THAN ONCE PER YEAR

WORKER PROTECTI ON

THE PROVI SI ONS OF 29 CFR 1901. 120 ARE APPLI CABLE TO WORKERS AT THE SI TE
BECAUSE THESE PROVI SI ONS SPECI FI CALLY ADDRESS HAZARDOUS SUBSTANCE
RESPONSE CPERATI ONS UNDER CERCLA. | T SHOULD BE NOTED THAT THESE

ACTIVI TIES ARE PRESENTLY GOVERNED BY THE | NTERI M RULE FOUND AT 29 CFR
1910. 120 BUT THAT BY THE TI ME | RA ACTIVITY COMENCES AT THE SITE, THE
FI NAL RULE FOUND AT 54 FR 9294 (MARCH 6, 1989) WLL BE OPERATIVE. (THE
FI NAL RULE BECOVES EFFECTI VE ON MARCH 6, 1990.)

GENERAL CONSTRUCTI ON ACTI VI TI ES

THE FOLLOW NG PERFORVANCE, DESI GN, COR OTHER ACTI ON- SPECI FI C STATE ARARS
HAVE BEEN PRELI M NARI LY | DENTI FI ED BY THE ARW AS RELEVANT AND

APPRCPRI ATE TO THI'S PORTI ON OF THE | RA AND MORE STRI NGENT THAN ANY

APPLI CABLE OR RELEVANT AND APPRCPRI ATE FEDERAL STANDARD, REQUI REMENT,
CRITERION, OR LIMTATION. THESE STANDARDS ARE NOT APPLI CABLE BECAUSE
THEY SPECI FI CALLY DO NOT ADDRESS A REMEDI AL ACTI ON OR Cl RCUMSTANCE UNDER
CERCLA:

OCOLORADO Al R POLLUTI ON CONTROL COWM SSI ON REGULATION NO. 1, 5 CCR
1001-3, PART I11(D)(2)(B), CONSTRUCTI ON ACTI VI Tl ES:

A. APPLI CABI LI TY - ATTAI NMENT AND NONATTAI NVENT AREAS
B. CGENERAL REQUI REMENT

ANY OMER OR OPERATOR ENGAGED IN CLEARI NG OR LEVELI NG CF LAND CR OMER
OR CPERATOR OF LAND THAT HAS BEEN CLEARED OF GREATER THAN ONE (1) ACRE
I N NONATTAI NVENT AREAS FOR WHI CH FUQ TI VE PARTI CULATE EM SSI ONS W LL BE
EM TTED SHALL BE REQUI RED TO USE ALL AVAI LABLE AND PRACTI CAL METHCDS
VWH CH ARE TECHNOLOGQ CALLY FEASI BLE AND ECONOM CALLY REASONABLE IN CRDER
TO MN M ZE SUCH EM SSI ONS, | N ACCORDANCE W TH THE REQUI REMENTS OF
SECTION I'I'l.D. OF TH S REGULATI ON.

C. APPLI CABLE EM SSI ON LI M TATI ON GUI DELI NE BOTH THE 20 PERCENT OPACI TY
AND THE NO OFF- PROPERTY TRANSPCORT EM SSI ON LI M TATI ON GUI DELI NES SHALL
APPLY TO CONSTRUCTI ON ACTI VI TI ES; EXCEPT THAT W TH RESPECT TO SQURCES OR
ACTI VI TI ES ASSOCI ATED W TH CONSTRUCTI ON FOR WHI CH THERE ARE SEPARATE
REQUI REMENTS SET FORTH IN TH S REGULATI ON, THE EM SSI ON LI M TATI ON

QU DELI NES THERE SPECI FI ED AS APPLI CABLE TO SUCH SQURCES AND ACTI VI TI ES
SHALL BE EVALUATED FOR COVPLI ANCE W TH THE REQUI REMENTS OF SECTI ON
I1l.D. OF TH S REGULATION. (CRCSS REFERENCE: SUBSECTIONS E. AND F. OF
SECTION II1.D.2 OF TH S REGULATI QN) .

D. CONTROL MEASURES AND OPERATI NG PROCEDURES CONTROL MEASURES COR
OPERATI ONAL PROCEDURES TO BE EMPLOYED NAY | NCLUDE BUT ARE NOT



NECESSARI LY LI M TED TO PLANTI NG VECGETATI ON COVER, PROVI DI NG SYNTHETI C
COVER, WATERI NG, CHEM CAL STABI LI ZATI ON, FURROA5, COWPACTING M N M ZI NG
DI STURBED AREA | N THE WNTER, W ND BREAKS, AND OTHER METHODS CR TECHNI QUES.

COLORADO AMBI ENT Al R QUALI TY STANDARDS, 5 CCR 1001-14, AIR QUALITY
REGULATI ON A, DI ESEL- PONERED VEHI CLE EM SSI ON STANDARDS FOR VI SI BLE PCLLUTANTS:

A. NO PERSON SHALL EM T OR CAUSE TO BE EM TTED | NTO THE ATMOSPHERE FROM
ANY DI ESEL- PONERED VEHI CLE ANY Al R CONTAM NANT, FOR A PERI OD GREATER
THAN 10 CONSECUTI VE SECONDS, WHICH | S OF SUCH A SHADE OR DENSITY AS TO
OBSCURE AN OBSERVER S VI SI ON TO A DEGREE | N EXCESS CF 40 PERCENT

OPACI TY, WTH THE EXCEPTI ON OF SUBPART B BELOW

B. NO PERSON SHALL EM T OR CAUSE TO BE EM TTED | NTO THE ATMOSPHERE FROM
ANY NATURALLY ASPI RATED DI ESEL- PONERED VEH CLE OF OVER 8,500 LBS GROSS
VEHI CLE WEI GHT RATI NG OPERATED ABOVE 7, 000 FEET ( MEAN SEA LEVEL), ANY
AR CONTAM NANT FOR A PERI CD OF 10 CONSECUTI VE SECONDS, WHICH IS CF A
SHADE OR DENSI TY AS TO OBSCURE AN OBSERVER S VI SION TO A DEGREE I N
EXCESS OF 50 PERCENT CPACITY.

C. Dl ESEL- PONERED VEHI CLES EXCEEDI NG THESE REQUI REMENTS SHALL BE EXEMPT
FOR A PERICD OF 10 M NUTES, |IF THE EM SSI ONS ARE A DI RECT RESULT CF A
COLD ENA NE STARTUP AND PROVI DED THE VEHI CLE IS IN A STATI ONARY PCSI TI ON.

D. TH S STANDARD SHALL APPLY TO MOTCR VEH CLES | NTENDED, DESI GNED, AND
MANUFACTURED PRI MARI LY FOR USE I N CARRYlI NG PASSENGERS CR CARGO ON RQADS,
STREETS, AND HI GHWAYS.

THE FOLLOW NG PERFORVANCE, DESI GN, OR ACTI ON- SPECI FI C STATE ARAR | S
APPLI CABLE TO THI'S PORTI ON OF THE | RA AND | S MORE STRI NGENT THAN ANY
APPLI CABLE OR RELEVANT AND APPRCPRI ATE FEDERAL STANDARD, REQUI REMENT,
CRI TERI ON OR LI M TATI ON:

COLORADO NO SE ABATEMENT STATUTE, CRS SECTI ON 25-12-103:

A. EACH ACTIVITY TOWI CH TH S ARTI CLE | S APPLI CABLE SHALL BE CONDUCTED
IN A MANNER SO THAT ANY NO SE PRCDUCED |'S NOT OBJECTI ONABLE DUE TO

| NTERM TTENCE, BEAT FREQUENCY, OR SHRILLNESS. SOUND LEVELS CF NO SE
RADI ATI NG FROM A PROPERTY LI NE AT A DI STANCE OF TVEENTY- FI VE FEET OR MORE
THERE FROM I N EXCESS OF THE DB(A) ESTABLI SHED FOR THE FOLLOWN NG TI ME
PERI CDS AND ZONES SHALL CONSTI TUTE PRI MA FACI E EVI DENCE THAT SUCH NA SE
I'S A PUBLI C NU SANCE:

7:00 AM TO 7:00 PM TO
ZONE NEXT 7:00 PM NEXT 7:00 AM
RES| DENTI AL 55 DB(A) 50 DB(A)
COWVERC AL 60 DB(A) 55 DB(A)

LI GHT | NDUSTRI AL 70 DB(A) 65 DB(A)

| NDUSTRI AL 80 DB(A) 75 DB(A)

B. IN THE HOURS BETWEEN 7: 00 AM AND THE NEXT 7: 00 PM THE NO SE LEVELS
PERM TTED | N SUBSECTI ON (1) OF TH' S SECTI ON MAY BE | NCREASED BY TEN
DB(A) FOR A PERI 0D OF NOT TO EXCEED FI FTEEN M NUTES | N ANY ONE- HOUR PERI CD.

C PERODIC, IMPULSIVE, OR SHRILL NO SES SHALL BE CONSI DERED A PUBLIC
NUl SANCE WHEN SUCH NO SES ARE AT A SCUND LEVEL OF FI VE DB(A) LESS THAN
THOSE LI STED | N SUBPART (A) OF THI S SECTI ON

D. CONSTRUCTI ON PROQJECTS SHALL BE SUBJECT TO THE MAXI MUM PERM SSI BLE

NO SE LEVELS SPECI FI ED FOR | NDUSTRI AL ZONES FOR THE PERICD W THI N WH CH
CONSTRUCTI ON |'S TO BE COVPLETED PURSUANT TO ANY APPLI CABLE CONSTRUCTI ON
PERM T | SSUED BY PROPER AUTHORITY CR, |F NO TIME LIM TATION I S | MPCSED,



FOR A REASONABLE PERI OD OF TI ME FOR COWPLETI ON OF THE PRQJECT.

E. FOR THE PURPCSE OF THI S ARTI CLE, MEASUREMENTS W TH SOUND LEVEL METERS
SHALL BE MADE WHEN THE W ND VELOCI TY AT THE TI ME AND PLACE OF SUCH
MEASUREMENT | S NOT MORE THAN FI VE M LES PER HOUR

F. IN ALL SCUND LEVEL MEASUREMENTS, CONSI DERATI ON SHALL BE G VEN TO THE
EFFECT OF THE AMBI ENT NO SE LEVEL CREATED BY THE ENCOVPASSI NG NO SE CF
THE ENVI RONVENT FROM ALL SOURCES AT THE TI ME AND PLACE OF SUCH SOUND
LEVEL MEASUREMENTS.

I N SUBSTANTI VE FULFI LLMENT OF COLCRADO Al R POLLUTI ON CONTRCL COWM SS| ON
REGULATION NO 1, TH'S IRA WLL EMPLOY THE SPECI FI ED METHODS FCOR

M N M ZI NG EM SSI ON FROM FUEL BURNI NG EQUI PMENT AND CONSTRUCTI ON
ACTIMITIES. | N SUBSTANTI VE FULFI LLMENT OF COLORADO S DI ESEL- PONERED
VEHI CLE EM SSI ON STANDARDS, NO DI ESEL MOTOR VEHI CLES ASSCOCI ATED W TH THE
CONSTRUCTI ON SHALL BE CPERATED | N MANNER THAT W LL PRCDUCE EM SSI ONS | N
EXCESS OF THOSE SPECI FI ED | N THESE STANDARDS.

THE NO SE LEVELS PERTI NENT FOR CONSTRUCTI ON ACTI VI TY PROVIDED I N CRS
SECTI ON 25-12-103 WLL BE ATTAI NED | N ACCORDANCE W TH THI S APPLI CABLE
COLORADO STATUTE.

VETLANDS | MPLI CATI ONS

THRQUGH ESTI MATI ON OF THE GENERAL AREA WHERE ANY SYSTEM ADDI TI ONS W LL
BE LOCATED, THE ARMY DCES NOT BELI EVE THAT ANY WETLANDS COULD BE
ADVERSELY AFFECTED. HOWEVER, UNTIL A FINAL DESIGN IS SELECTED AND A
FINAL SITING DECI SI ON MADE, | T CANNOT BE DEFI NI TI VELY DETERM NED THAT NO
| MPACT ON VETLANDS WLL OCCUR | F THE FINAL SI TE SELECTI ON ANDY OR

DESI GN RESULTS I N AN | MPACT ON WETLANDS, THE ARMY WLL REVI EW THE
REGULATCORY PROVI SI ONS CONCERNI NG WETLANDS | MPACT AND OTHER APPRCPRI ATE
GU DANCE, AND WLL PROCEED I N A MANNER CONSI STENT W TH THOSE PROVI SI ONS.
COORDI NATI ON W LL BE MAI NTAINED WTH THE US FI SH AND W LDLI FE SERVI CE
CONCERNI NG ANY POTENTI AL | MPACTS ON VEETLANDS.

LAND DI SPCSAL RESTRI CTI ONS AND REMOVAL OF SO L

THERE ARE NO ACTI ON- SPECI FI C ARARS THAT PERTAI N TO THE EXCAVATI ON OF
SO L DURI NG THE CONSTRUCTI ON OF THI S TREATMENT SYSTEM

EPA IS CURRENTLY DEVELOPI NG GUI DANCE CONCERNI NG THE LAND DI SPOSAL
RESTRI CTIONS (LDR). WHI LE GUIDANCE | S LIM TED, THE ARMY HAS NOT
DETERM NED THAT ANY LI STED WASTE SUBJECT TO LDR WLL BE PRESENT IN THE
I NFLUENT TREATED OR SO L REMOVED BY TH S | RA.  MORE LI STI NGS ARE
SCHEDULED TO BE COWPLETED PRI OR TO THE | MPLEMENTATI ON OF THI' S | RA AND
THE ARW W LL REVI EWTHESE AS THEY ARE RELEASED. |IF IT IS DETERM NED
THAT A LI STED WASTE SUBJECT TO LDR IS PRESENT, THE ARMWY WLL ACT IN A
MANNER CONSI STENT W TH EPA GUI DANCE FOR THE MANAGEMENT OF SUCH W THI N
THE CONTEXT OF CERCLA ACTI ONS. SPENT GRANULATED ACTI VATED CARBON MAY BE
SENT FOR RECGENERATI ON, | F PCSSI BLE, OR MAY BE DI SPCSED OF CONSI STENT

W TH EPA GUJ DANCE | F UNABLE TO BE REGENERATED DUE TO THE PRESENCE OF
CERTAI N CONSTI TUENTS. ANY COFFSI TE TRANSPORT CR DI SPCSAL WLL BE

CONSI STENT W TH THE MANAGEMENT REQUI REMENTS CF 40 CFR PARTS 262 AND 263
AND ANY MORE STRI NGENT STATE REQUI REMENTS FOR OFFSI TE.

ALTHOUGH REMOVAL OF SO L FROM THE AREA WHERE ANY TREATMENT SYSTEM

ADDI TIONS WLL BE LOCATED IS A TBC, NOT AN ARAR, | T WLL BE PERFCRVED I N
ACCORDANCE W TH THE PROCEDURES SET FORTH I N THE TASK NO. 32 TECHNI CAL
PLAN, SAMPLI NG WASTE HANDLI NG ( NOVEMBER 1987), AND EPA' S JULY 12, 1985,
MEMORANDUM REGARDI NG " EPA REG ON VI I | PRCCEDURE FOR HANDLI NG CF

MATERI ALS FROM DRI LLI NG TRENCH EXCAVATI ON AND DECONTAM NATI ON DURI NG
CERCLA RI/FS OPERATI ONS AT THE ROCKY MOUNTAI N ARSENAL". SO LS GENERATED



BY EXCAVATI ON DURI NG THE COURSE OF THI S | RA, ElI THER AT SURFACE CR
SUBSURFACE, MAY BE RETURNED TO THE LOCATI ON FROM WH CH THEY ORI G NATED
(I.E. LAST QUT, FIRST IN). ANY MATERI ALS REMAI NI NG AFTER COWPLETI ON OF
BACKFI LLI NG THAT ARE SUSPECTED OF BEI NG CONTAM NATED ( BASED ON FI ELD
SCREENI NG TECHNI QUES) W LL BE PRCOPERLY STORED, SAMPLED, ANALYZED, AND
ULTI MATELY DI SPCSED AS CERCLA HAZARDQOUS WASTES CONSI STENT W TH THE EPA
GUJ DANCE THEN | N EFFECT, AS APPROPRI ATE.

FOR MATERI AL DETERM NED TO BE HAZARDOUS WASTE RESULTI NG FROM

CONSTRUCTI ON ACTI VI TI ES, SUBSTANTI VE RCRA PROVI SI ONS ARE APPLI CABLE TO
THEI R MANAGEMENT. THESE SUBSTANTI VE PROVI SI ONS | NCLUDE BUT ARE NOT
LIMTED TO 40 CFR PART 262 (SUBPART C, PRETRANSPORT REQUI REMENTS), 40
CFR PART 263 ( TRANSPORTER STANDARDS), AND 40 CFR PART 264 ( SUBPART I,
CONTAI NER STORAGE AND SUBPART |, WASTE PILES). THE SPECI FI C SUBSTANTI VE
STANDARDS APPLI ED WLL BE DETERM NED BY THE FACTUAL Cl RCUMBTANCES OF THE
ACCUMULATI ON, STORAGE OR DI SPOSAL TECHNI QUES ACTUALLY APPLI ED TO ANY
SUCH MATERI AL.

COVPLI ANCE W TH THE OTHER ENVI RONMENTAL LAWS

AS |'S EVI DENT FROM THE VARI QUS PORTI ONS OF THI' S DOCUMENT, THI' S | RA WAS
PREPARED | N SUBSTANTI VE COVPLI ANCE W TH 40 CFR 1502. 16 ( THE REGULATI ONS
| MPLEMENTI NG THE NATI ONAL ENVI RONVENTAL POLI CY ACT OF 1969).

#SCH
SCHEDULE

CONSI STENT W TH THE FEDERAL FACI LI TY AGREEMENT (1989) AND THE FI NAL
TECHNI CAL PROGRAM PLAN FY88- FY92, THE M LESTONE FOR COVPLETI NG THE DRAFT
| MPLEMENTATI ON DOCUMENT FOR THE RAI L CLASSI FI CATI ON YARD | RA | S AUGUST
24, 1990. THE DEADLI NE FCR COVPLETI NG THE | RA WLL BE ESTABLI SHED | N
THE | MPLEMENTATI ON DOCUMENT FOR THI'S | RA BUT | S PRESENTLY SET AS FCR
NOVEMBER 25, 1992.

CONSI STENCY W TH FI NAL RESPONSE ACTI ON
TH'S | RA WLL BE CONSI STENT WTH THE FI NAL RESPONSE ACTI ON BY

I NTERCEPTI NG AND TREATI NG CONTAM NATED GROUNDWATER, THUS REDUCI NG THE
SPREAD COF CONTAM NATI ON.



#RS
RESPONSI VENESS SUMVARY

APPENDI X A

RESPONSE TO COMVENTS FROM THE ENVI RONMVENTAL PROTECTI ON AGENCY ON THE
DRAFT APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS FCOR THE
REMEDI ATI ON OF OTHER CONTAM NATI ON SOQURCES ( RAI LYARD AND LI ME SETTLI NG
BASI NS) | NTERI M RESPONSE ACTI ON

1. CONTAM NANTS PRESENT | N THE LI ME SETTLI NG BASINS SO LS OR GROUNDWATER
(REFER TO PAGES 2-8, 2-9, 2-11, AND 2-12 OF THE ASSESSMENT DOCUMENT)
I NCLUDE THE FOLLOW NG

ALDRI' N
DI ELDRI' N
ENDRI N
| SCORI' N
CHLOROPHENYL METHYL SULFI DE
CHLOROPHENYL METHYL SULFOXI DE
CHLOROPHENYL METHYL SULFONE
DCPD
DDE
DoT
DBCP
CHLOROFORM
METHYLENE CHLCRI DE
BENZENE
CHLOROBENZENE
FLUCRQACETI C ACI D
METHYLPHOSPHONI C ACI D
ARSEN C
MERCURY
COPPER
LEAD
ZI NC
CADM UM
CHROM UM
TETRACHLORCETHENE
TCALUENE
XYLENE
DI CHLORCBENZENE
TRl CHLOROBENZENE
TETRACHL OROBENZENE
ENDRI N | NTERVEDI ATES: NOT SPECI FI ED
PAHS
ANTHRACENE
PYRENE
FLUCRANTHENE
BYCYCLCHEPTADI ENE
HEXACHLORCBUTADI ENE
TR CHLOROBENZENAM NE
METHYLSULFONYL DI NI TRO- N
8. N- DI PROPYL- BENZENAM NE
GG DM
HH  DVWP
I'1. DI TH ANE
JJ. ARSI NE

_ﬂI_EH88%;!\‘.'<.><E.<.C.—‘.U).3U'OTUO.Z§!_?<5—‘._.I(DT'['”.UOW.>

NogpkohPE

OF THE ABOVE COVMPQOUNDS, ARARS WERE ESTABLI SHED FOR ONLY THE FOLLOW NG
CONTAM NANTS:

1. ARSENC



BENZENE
CADM UM
CHROM UM
LEAD
MERCURY

ook wnN

VWH LE TBCS WERE LI STED FOR ONLY CADM UM DBCP, AND LEAD.

I N ADDI TI ON TO THESE COVPQUNDS, ARARS (ElI THER MCLS OR AWXC) EXI ST FOR AT
LEAST THE FOLLOW NG COVPOUNDS:

ALDRI' N

DI ELDRI' N

ENDRI N

DoT

CHLOROFORM
COPPER

ZI NC

TCALUENE

DI CHLORCBENZENE

©CoNaAWODE

ADDI TI ONALLY, A HEALTH ADVI SCRY CF 600 PPB EXI STS FOR DI MP.

PLEASE EXPAND THE ARARS ANALYSI S TO | NCLUDE HEALTH BASED LEVELS FCR
THOSE COVPOUNDS FOR WHI CH NO ARARS WERE | DENTI FI ED. THESE LEVELS MJUST
BE CONSI DERED | N THE FI NAL ALTERNATI VE SELECTI ON.

RESPONSE: TH S DI SCUSSI ON HAS BEEN REVI SED. THE LI ME SETTLI NG BASI NS
PROPOSED DECI SI ON DOCUVENT DCES NOT | NCLUDE GROUNDWATER TREATMENT W THI N
THE SELECTED TREATMENT ALTERNATIVE. THE RAI L CLASSI FI CATI ON YARD
PROPOSED DECI SI ON DOCUVENT DCES ADDRESS SOVE GROUNDWATER TREATMENT, BUT
TH' S TREATMENT | S SPECI FI CALLY FOCUSED AND NOT | NTENDED TO BE
COVPREHENSI VE GROUNDWATER REMEDI ATION, WHICH IS BEYOND THE SCOPE OF THI S
I RA.

2. PAGE 2, SECOND PARAGRAPH, THE COLORADO GROUNDWATER STANDARDS,
PROMULGATED | N AUGUST 1989, NEED TO BE EXAM NED TO SEE | F THEY ARE ARARS
FOR ANY OF THE COVMPOUNDS OF CONCERN ( REFER TO COMMENT 1, ABOVE).

RESPONSE: THESE STANDARDS HAVE BEEN CONS|I DERED, AS REFLECTED BY THE
DI SCUSSI ON | N THE PROPCSED DECI SI ON DOCUMENT FOR THE RAI L CLASSI FI CATI ON
YARD.

3. PAGE 3, LIST CF "TO BE- CONSI DERED', THE ONLY CONTAM NANT FOR WH CH AN
ARAR |'S | DENTI FI ED FOR THE RAIL YARD | RA | S FOR DBCP; HERE, THE LANGUAGE
STATES THAT THE LEVEL FOR DBCP WLL BE ATTAINED "I F PRACTI CABLE'. THI S
I'S NOT A SATI SFACTORY APPROACH. A COMM TMENT TO ACH EVE THESE LEVELS TO
THE MAXI MUM EXTENT PRACTI CABLE | S NECESSARY.

RESPONSE: TH S SECTI ON HAS BEEN REVI SED. HOANEVER, THE ARMY | S AWARE CF
NO GUI DANCE | N THE PROPCSED NCP CR THE FEDERAL FACI LI TY AGREEMENT WH CH
DI RECTS THAT TBCS BE ACHI EVED TO THE MAXI MUM EXTENT PRACTI CABLE. THE
PROPCSED NCP, | N DI SCUSSI NG TH S MATTER, STATES "(TBCS) MAY ASSI ST IN
DETERM NI NG FOR EXAVPLE, HEALTH BASED LEVELS FOR A PARTI CULAR

CONTAM NANT FOR WH CH THERE ARE NO ARARS OR THE APPRCPRI ATE METHOD FOR
CONDUCTI NG AN ACTI ON'.  PRCPCSED NCP AT 54 FED. REG 51436.

4. PAGE 3, AIR EM SSI ONS, FI RST PARAGRAPH, AND PAGE 5, LAST PARAGRAPH,
CHECK THE AQCR LANGUACGE USED PREVI QUSLY FOR OTHER | RA ARARS ANALYSES.

RESPONSE: TH S LANGUAGE HAS BEEN REVI SED.

5. PAGE 4, PARAGRAPHS THREE AND FOUR, AND PACE 9, TCP PARAGRAPH, |F THE



W LDLI FE PROTECTI ON AND WETLANDS ARE CONSI DERATI ONS FOR THESE | RAS,
PLEASE | DENTI FY THEM AS ARARS.

RESPONSE: TH S LANGUAGE HAS BEEN REVI SED.

6. | F THE | RONDALE BOUNDARY CONTAI NVENT SYSTEM (1 BCS) OR ANY TREATMENT
PLANT |'S USED TO TREAT THE RAI LYARD PLUMVE (DBCP PLUVE), DRI NKI NG WATER
STANDARDS WOULD BE ARARS.

RESPONSE: THE | BCS | S CONSI DERED AS A WATER TREATMENT SYSTEM AS PART CF
THE | NTERI M RESPONSE SELECTED FOR THE RAI LYARD. TREATMENT ARARS ARE

I DENTI FI ED I N THE PROPCSED DECI SI ON DOCUMENT FOR THE RAI L CLASSI FI CATI ON
YARD.

7. LAND DI SPOSAL RESTRI CTI ONS AND REMOVAL OF SO LS. THERE |'S NO MENTI ON
OF THE SPENT ACTI VATED CARBON (GAC) IN TH'S SECTION. SPENT GAC COULD BE
CLASSI FI ED AS A HAZARDQUS WASTE AND WOULD HAVE TO BE HANDLED AS SUCH.
SPENT GAC CONTAI NI NG DBCP M GHT NOT BE ACCEPTED FCR REACTI VATI ON AND
WOULD NEED TO BE PROPERLY DI SPOSED CF | N A RCRA STANDARD LANDFI LL.

RESPONSE: THE PROPOSED DECI SI ON DOCUMENT | NCLUDES A DI SCUSSION OF THI S
MATTER

8. ON PACGE 5, | F CONTAM NANTS SUBJECT TO NESHAPS ARE EM TTED I N
QUANTI TI ES CONTEMPLATED BY TH S REGULATI ON, THE NESHAPS REGULATI ON
SHOULD BE CONSI DERED RELEVANT AND APPROPRI ATE AND BE | NCLUDED AS AN ARAR

RESPONSE: THE SELECTED TREATMENT APPROACHES FOR THE LI ME SETTLI NG BASI NS
AND RAI L CLASSI FI CATI ON YARD DO NOT | NVOLVE TREATMENT SYSTEMS VWH CH ARE
SOURCES OF AIR EM SSI ONS, SUCH AS Al R STRI PPERS, SO NO FURTHER RESPONSE
I'S PROVI DED.

RESPONSES TO COMVENTS FROM SHELL O L COVPANY ON THE DRAFT APPLI CABLE OR
RELEVANT AND APPROPRI ATE REQUI REMENTS FOR THE REMEDI ATI ON OF OTHER
CONTAM NATI ON SOURCES ( RAI L CLASSI FI CATI ON YARD AND LI ME SETTLI NG BASI NS)

SHELL DI SAGREES W TH THE SELECTI ON OF NAXI MUM CONTAM NANT LEVELS ( MCLS)
AS RELEVANT AND APPRCPRI ATE TO THI S | RA. THE PREFERRED ALTERNATI VES FOR
ADDRESSI NG TREATMENT OF CONTAM NATED SO LS FOR THE LI ME BASI NS MAY

I N\VOLVE DI SCHARGE OF THE WATER TO PERCCOLATI ON BEDS. THI'S TREATMENT IS
NOT DESI GNED TO PROVI DE DRI NKI NG WATER. | N THE ARMY ARARS DOCUMENT, THE
ARMWY | TSELF STATES THAT "TH S IRA WLL NOT PROVI DE DRI NKI NG WATER AND
NOT BE A PUBLI C WATER SYSTEM'. SHELL, THEREFORE, OBJECTS TO SELECTI ON
OF MCLS AS RELEVANT AND APPRCPRI ATE. SIM LARLY, |F THE PREFERRED
ALTERNATI VES FOR TREATMENT OF THE DBCP PLUME FROM THE RAIL YARD ARE

| MVEDI ATELY DOWNGRADI ENT OF THE SOURCE AREAS AND THE REI NJECTED
GROUNDWATER W LL BE TREATED AGAI N AT THE | RONDALE SYSTEM MCLS SHOULD
APPLY ONLY AT THE PO NT WHERE HUVANS COULD BE EXPCSED TO THE
GROUNDWATER. THI' S PO NT WOULD BE DOANGRADI ENT OF THE | RONDALE BOUNDARY,
NOT AT THE PO NT OF DI SCHARGE OF TREATED WATER FROM ANY TREATMENT
SYSTEM IN SPITE OF SHELL'S OBJECTI ON TO SELECTI ON OF MCLS AS ARARS,
SHELL DCES NOT CBJECT TO THE SELECTI ON OF THE CONCENTRATI ON LEVELS

| DENTI FI ED AS ARAR LEVELS AS COPERATI ONAL CRI TER A

RESPONSE: THE ARWY BELI EVES THAT THE USE OF MCLS AS RELEVANT AND
APPRCPRI ATE ARARS AT THE PO NT OF REI NJECTI ON OF TREATED GROUNDWATER AND
OTHER | DENTI FI ED STANDARDS AS TBCS | S CONSI STENT W TH EPA GUI DANCE
CONCERNI NG ARARS FOR AQUI FERS WH CH ARE POTENTI AL. DRI NKI NG WATER
SOURCES, PROPOSED NCP, 54 FED. REG AT 51441.

SHELL DI SAGREES THAT PROPCSED MCLS CAN BE SELECTED AS THE TBCS. THE
CONCEPT OF TBCS |'S NOT MANDATED BY SECTI ON 121(D) OF CERCLA. PROPCSED
STANDARDS ARE PARTI CULARLY SUSPECT SI NCE THE PURPCSE OF PROPCSED



RULEMAKI NG | S TO RECEI VE COWENTS PRI CR TO FI NALI ZATI ON OF STANDARDS.
SHELL ALSO DI SAGREES W TH THE PROPOSED STANDARDS FCR DBCP AND LEAD
BECAUSE THEY ARE BASED ON CAG METHCDOLOGY. | T | NCORPORATES THE ATTACHED
COWENTS ON THE PROPCSED MCL FOR DBCP.

RESPONSE: THE ARMY | S AWARE CF SHELL' S PCSI TI ON CONCERNI NG CAG
METHCDOLOGY AND CONSI DERS THI S AN | SSUE WH CH SHELL, |F THEY DESI RE,
SHOULD PURSUE W TH THE APPROPRI ATE DI VI SIONS W THI N EPA HEADQUARTERS
VWH CH HAVE RESPONSI Bl LI TY FOR DEVELCPI NG METHODOLOGY FOR STANDARD
SETTING THE ARW WLL CONTI NUE TO FOLLOW THE STANDARDS DEVELCPED BY
EPA AND APPLY EPA GU DANCE | N DEVELCPI NG APPROACHES TO THE ARSENAL
CLEANUP. THE ARMY BELI EVES THAT USE OF PROPOSED MCLS AS TBCS | S

CONSI STENT W TH CURRENT EPA GU DANCE, AS REFLECTED I N THE PROPCSED NCP.

SHELL SUPPORTS THE SELECTI ON OF 40 CFR S6.302(A) AND (B) CONCERNI NG THE
LOCATI ON OF ANY TREATMENT SYSTEM TO AVOl D THE CONSTRUCTI ON OF SUCH
SYSTEM I N A MANNER THAT WOULD HAVE AN ADVERSE | MPACT ON WETLANDS OR BE
W TH N A FLOCD PLAI N.

RESPONSE: NO RESPONSE NECESSARY.

THE ASSESSMENT DOCUMENTS ARE UNCLEAR REGARDI NG HOW ANY OF THE PREFERRED
ALTERNATI VES W LL GENERATE PARTI CULATES THAT WOULD NOT BE CONTROLLED BY
THE REQUI REMENTS OF REGULATION 1, 5 CCR 100-3, PART I11(D) (2) (B),
CONSTRUCTI ON ACTI VI TIES, WH CH |'S ALSO SELECTED AS AN ARAR  WH LE SHELL
DOES NOT DI SAGREE W TH COMPLI ANCE W TH THE PARTI CULATE Al R STANDARD SET
FORTH IN 40 CFR S50.6, | T FAILS TO UNDERSTAND HOW THE STANDARD | S
RELEVANT AND APPRCPRI ATE.

RESPONSE: THE Cl TED STATE REGULATI ON ADDRESSES CONSTRUCTI ON ACTI VI TI ES
IN GENERAL WH LE THE Cl TED FEDERAL REGULATI ON ESTABLI SHES SPECI FI C

REQUI REMENTS FOR PARTI CULATES, A CONCERN | N THE GENERAL AREA I N WH CH
THI'S SITE | S LOCATED. UNDER THESE Cl RCUMSTANCES THE ARMY BELIEVES IT IS
APPRCPRI ATE TO COVPLY W TH BOTH REGULATI ONS.

SHELL AGREES THAT THE REQUI REMENTS COF 29 CFR S1909. 120 APPLY TO WORKERS,
VWHETHER OR NOT THOSE REQUI REMENTS ARE ARARS.

RESPONSE: NO RESPONSE NECESSARY.

THE COLORADO AMBI ENT Al R QUALI TY STANDARDS, Al R QUALI TY REGULATI ON A,
"Dl ESEL- PONERED VEHI CLE EM SSI ON STANDARDS FCOR VI SI BLE POLLUTANTS, " 1S
ONLY AN ARAR TO THE EXTENT THAT MOTOR VEHI CLES MAY CARRY PASSENGERS OR
CARGO ON RQOADS, STREETS AND H GHWAYS OFFPCST.

RESPONSE: THE ARMY AGREES W TH THI S COMVENT.
SHELL SUPPORTS THE PROPCSAL OF CRS S25-12-103, NO SE ABATEMENT, AS AN ARAR
RESPONSE: NO RESPONSE NECESSARY.

SHELL FURTHER SUPPCRTS THE DECI SI ON TO REVI EW REGULATORY PROVI SI ONS
CONCERNI NG VETLANDS | MPACT AND OTHER APPROPRI ATE GUI DANCE | F THE FI NAL
SI TE SELECTI ON ANDY OR DESI GN RESULTS I N AN | MPACT ON WETLANDS.  SHELL
RESERVES THE Rl GHT TO COMMENT ON THOSE REGULATORY PROVI SI ONS AND

QU DANCE AT THE TI ME THAT THEY ARE PROPCSED.

RESPONSE: NO RESPONSE NECESSARY.

SHELL RESERVES THE Rl GHT TO COMMVENT ON HOW ANY SUBSTANTI VE RCRA
STANDARDS MAY BE APPLI ED TO THE ACCUMULATI ON, STCRAGE OR DI SPCSAL

TECHNI QUES OF MATERI ALS DETERM NED TO BE HAZARDOUS WASTE RESULTI NG FROM
CONSTRUCTI ON ACTI VI TI ES.



RESPONSE: NO RESPONSE NECESSARY.

SHELL FURTHER RESERVES THE RI GHT TO COMMENT ON ANY PROVI SI ONS CF PARTS
264, 241, OR 262 THAT ARE CONS|I DERED AS ARARS. UNTIL THE PREFERRED
ALTERNATI VES ARE DESCRI BED IN MORE DETAIL, IT IS | MPCSSI BLE TO DETERM NE
VWH CH, | F ANY, OF THE ABOVE REGULATI ONS MAY BE APPLI CABLE OR RELEVANT

AND APPRCPRI ATE.

RESPONSE: NO RESPONSE NECESSARY.



APPENDI X B.

RESPONSES TO EPA COMVENTS ON THE PRCPCSED DECI SI ON DOCUMENT OTHER
CONTAM NATI ON SOURCES | RA, RAI L CLASSI FI CATI ON YARD, RVA

RESPONSES TO GENERAL COMMENTS

COWENT: THE TEXT STATES THAT ARARS W LL BE ACH EVED "TO THE MAXI MUM
EXTENT PRACTI CABLE". A DECI SI ON DOCUMENT MUST SELECT ARARS AND | DENTI FY
HOW THEY WLL BE ACH EVED OR WHY THEY ARE NOT PRACTI CABLE. UNTIL SUCH A
SELECTI ON | S MADE, WE RESERVE THE RI GHT TO COMVENT FURTHER

RESPONSE: NO COMVENT REQUI RED.

COMMENT: THE PREFERRED ALTERNATIVE IS A LINE OF EXTRACTI ON VELLS ( FOUR
IN THE DI AGRAM PACE 36), APPROXI MATELY 200 FEET APART, AND PARALLEL TO
THE GROUNDWATER FLOW DI RECTI ON COVBI NED W TH A LI NE OF RECHARCGE WELLS
(SIX IN THE DI AGRAM PAGE 36), APPROXI MATELY 100 FEET APART, AND
PERPENDI CULAR TO THE APPARENT CGROUNDWATER FLOW DI RECTI ON, | NSTALLED

W THOUT A SUBSURFACE PHYSI CAL BARRI ER

THE DESI GN OF THE SELECTED ALTERNATI VE MAY NEED TO BE MODI FI ED BASED ON
FI ELD OBSERVATI ONS FOLLOW NG | NSTALLATI ON OF | NI TI AL VELLS.  THE
RECHARCE WELLS MUST EFFECTI VELY PROVI DE A

" LI NE- RECHARGE- TO- A- LI NEAR- SI NK" ( UPGRADI ENT) ; THUS, A HYDRAULI C BARRI ER
AND THE EXTRACTI ON WELLS MUST EFFECTI VELY PROVI DE A

" DOUBLE- LI NE- SOURCE- TO- SLOT" SUCH THAT THE DOUBLE LI NE SOURCE EXTENDS TO
THE NORTHEAST AND THE SOUTHWEST BEYOND THE LIM TS OF THE PLUME AND THE
SOURCES. IT IS QUESTI ONABLE WHETHER 4 WELLS, 200 FEET APART, CAN
ACCOWPLI SH TH' S EFFECT, PARTI CULARLY TO THE NORTHEAST OF THE WELL

ALI GNVENT SHOAN ON FI GURE 4-4, W TH THE WELLS BEI NG PUVWPED AT LESS THAN
40 GPM EACH

RESPONSE: APPROPRI ATE ANALYSES W LL BE PERFCRVED DURI NG THE DESI GN PHASE
OF THE I RA I N ORDER TO DETERM NE AN EFFECTI VE DESI GN FOR THE

I NTERCEPTI ON SYSTEM  THE NUMBER AND LOCATI ON OF THE REQUI RED EXTRACTI ON
AND RECHARGE WELLS WLL BE DETERM NED DURI NG THE DESI GN PHASE. | NCLUDED
I'N THE DESI GN ANALYSES W LL BE CONSI DERATI ON OF THE EFFECTS CF

| NTEGRATI NG THE PROPCSED MOTCR POCL | RA GROUNDWATER | NTERCEPTI ON SYSTEM
THE NUVBER AND LOCATI ON OF THE EXTRACTI ON VELLS SHOWN I N THE PROPCSED
DECI SI ON DOCUVMENT WVERE | NTENDED TO BE | LLUSTRATI VE OF THE GENERAL
CONCEPT AND FOR COST COWPARI SON PURPCSES, AND WERE NOT TO BE CONSI DERED
THE FI NAL DESI G\.

RESPONSES TO SPECI FI C COMVENTS

COWENT: ON PACE 2, SECOND PARAGRAPH, THE STATEMENT " APPL| CABLE RELEVANT
AND APPROPRI ATE REGULATI ONS ( ARARS) " SHOULD READ APPLI CABLE COR RELEVANT
AND APPROPRI ATE REQUI REMENTS.

THE TEXT LI STS SI X CRI TERI A USED TO ASSESS ALTERNATI VE STRATEGQ ES WH CH
ARE NOT THE SAME AS THOSE PRESENTED | N THE ASSESSMENT DOCUMENT.

CRI TERI A SHOULD BE THE SAME AT BOTH THE ASSESSMENT AND DECI SI ON DOCUMENT
STAGES.

RESPONSE: THE WORDI NG | N THE TEXT HAS BEEN CORRECTED TO READ APPLI CABLE
OR RELEVANT AND APPRCPRI ATE REQUI REMENTS.

IT IS FELT THAT THE APPROPRI ATE ASSESSMENT CRI TERIA FOR USE IN THE

DECI SI ON DOCUMENT ARE THOSE LI STED IN SECTIONS 22.5, 22.6, AND 22.7 CF
THE FEDERAL FACI LI TY AGREEMENT. THE SI X CRITERI A LI STED I N THE PROPCSED
DECI SI ON DOCUMENT ARE TAKEN FROM THESE SECTI ONS OF THE FFA.
UNFORTUNATELY, THE CRI TERI A LI STED I N THE ALTERNATI VES ASSESSMENT WERE



SLI GHTLY DI FFERENT. NEVERTHELESS, THE DI FFERENCES | N CRI TERI A ARE NOT
FELT TO HAVE EFFECTED THE CHO CE OF THE SELECTED ALTERNATI VE.

COWENT: THE TEXT APPEARS TO FAVOR ALLOW NG NATURAL FORCES TO MOVE
CONTAM NANTS FROM CONTAM NATED SO LS | NTO THE GROUNDWATER WHERE THE
CONTAM NANTS CAN BE CAPTURED AND DEALT WTH. W THOUT FURTHER DEFI NI TI ON
OF THE DEGREE OF SO L CONTAM NATION, A PUWP AND TREAT PROGRAM COULD GO
ON | NDEFI NI TELY. BECAUSE THE | RA PLANS TO USE THE GROUNDWATER AS A
MEANS TO CAPTURE CONTAM NANTS, AN ALTERNATI VE THAT WOULD FACI LI TATE
FLUSHI NG OF CONTAM NATED SO LS SHOULD BE CONSI DERED. THE PROPOSED
ALTERNATI VE HAS REI NJECTI ON OF TREATED WATER DOANGRADI ENT OF THE
EXTRACTI ON VELLS. REI NJECTI ON UPGRADI ENT CR | NTO THE CONTAM NATED SO LS
HAS THE POTENTI AL OF FLUSHI NG THE CONTAM NANTS AND DECREASI NG THE

REMEDI ATI ON TI ME.  EPA REQUESTS THE EVALUATI ON AND DI SCUSSI ON OF THESE
OPTIONS | N THE DRAFT FI NAL DECI SI ON DOCUMENT.  ADDI TI ONALLY, WE REQUEST
I NFORVATI ON ON THE PARTI TI ONI NG CCEFFI CI ENT WH CH MAY EFFECT THE SUCCESS
OF TH' S SUGGESTED REI NJECTI ON OPTI ON.

RESPONSE: SECTION 4. 1.3 OF THE TEXT HAS BEEN EXPANDED TO | NCLUDE

ADDI TI ONAL DI SCUSSI ON OF THE COPTI ON OF FLUSHI NG CONTAM NANTS FROM THE
RAILYARD SO LS. FOR THE REASONS DI SCUSSED I N THE TEXT, SO L FLUSHI NG I S
NOT A PREFERRED ALTERNATI VE FOR THE RAI L CLASSI FI CATI ON AREA | RA.

COWWENT: CONCERNI NG PAGES 23 AND 24, GROUNDWATER TREATMENT, THE ONLY
TECHNOLOGY CONSI DERED FOR TREATMENT OF EXTRACTED GROUNDWATER |'S GAC AT
THE | RONDALE CONTRCOL SYSTEM (1 CS). NO OTHER TREATMENT MEASURE | S

MENTI ONED DUE TO THE ASSUMPTI ON THAT " OTHER TREATMENT PROCESSES WOULD
REQUI RE CONS| DERABLE LABORATCORY TREATABILITY STUDES . . ." TH'S
STATEMENT |'S NOT SUBSTANTI ATED AND QUESTI ONABLE G VEN THE NUMEROUS OTHER
PROVEN WATER TREATMENT TECHNOLOG ES (E. G, W LICGHT, QZO\E, ETC.).

NEI THER THE ALTERNATI VES ASSESSMENT NCR THE DECI S| ON DOCUMENT ADDRESS
THE | SSUE OF WHETHER THE | RONDALE SYSTEM CAN ADEQUATELY TREAT THE VOLUMVE
OR CONCENTRATI ONS EXPECTED FROM THE EXTRACTI ON SYSTEM  THE BASI S FOR
SUCH CONCLUSI ONS SHOULD BE DOCUMENTED | N THE RECCRD.

ON PAGE 24, LAST PARAGRAPH, THE TEXT | NDI CATES THAT THE | CS "MAY BE ABLE
TO TREAT UP TO 300 GPM'. USE COF THE ICS | S I NTEGRAL TO THE SELECTED
ALTERNATI VE.  WE REQUEST FURTHER DETAI LS OF THE ANTI CI PATED CONTAM NANT
CONCENTRATI ON LEVELS TO BE TREATED AT THE | CS AND ASSURANCE THAT THE I CS
HAS SUFFI CI ENT CAPACI TY.

RESPONSE: THE ESTI MATED FLOW OF GROUNDWATER WTHIN THE LIM TS OF THE

| DENTI FI ED DBCP PLUME | S SLI GHTLY OVER 100 GPM  BASED ON THE AVAI LABLE
DATA, THE AVERAGE CONCENTRATI ONS OF DBCP WTH N THI S PLUME ARE EXPECTED
TO PROBABLY BE BETWEEN 1 AND 5 UG L. THE ACTUAL CONCENTRATI ON OF DBCP
THAT WLL BE PUVPED BY THE | NTERCEPTI ON SYSTEM W LL BE | NFLUENCED BY THE
AMOUNT OF DI LUTI ON FROM TREATED WATER THAT RECI RCULATES BETWEEN THE
RECHARCGE AND EXTRACTI ON SYSTEMS. SYSTEM DESI GN AND OPERATI ON W LL
EFFECT THE AMOUNT OF THI S RECI RCULATI ON. THE PROPCSED MOTCR POCL | RA

I NTERCEPTI ON SYSTEM | S EXPECTED TO PRCDUCE A WASTE STREAM COF RQUGHLY 100
TO 150 G°PM W TH AVERACGE TCE LEVELS OF PROBABLY LESS THAN 5 UG L.

ADDI TI ONAL DATA ARE CURRENTLY BEI NG OBTAI NED | N BOTH THE RAI LYARD AND
MOTCR POCOL AREAS TO ALLOW A MORE ACCURATE DETERM NATI ON OF THE WASTE
STREAM CONCENTRATI ONS AND FLOWS.

AS DI SCUSSED | N THE DECI SI ON DOCUMENT, TREATMVENT BY CARBON ADSORPTI ON OF
WATERS CONTAM NATED BY DBCP AT THE LEVELS EXPECTED FROM THE RAI LYARD
GROUNDWATER | NTERCEPTI ON SYSTEM HAS BEEN PROVEN EFFECTI VE AT OTHER
TREATMENT SYSTEMS ON THE RVA.  ACTI VATED CARBON ADSCORPTI ON IS ALSO VERY
EFFECTI VE | N REMOVI NG TCE. DESI GNI NG El THER WV LI GHT OR QZONE TREATMENT
SYSTEMS WTH SIM LAR RELI ABI LI TY TO THAT ALREADY EXI STING IN THE I CS
TREATMENT SYSTEM WOULD REQUI RE ADDI TI ONAL Tl ME FOR ANALYTI CAL WORK AND
TESTING THE EXTRA TI ME REQUI RED TO DESI GN AND TEST ANOTHER TREATMENT



TECHNOLOGY (E. G, W LICGHT, QZONE, ETC.) DCES NOT SEEM WARRANTED I N

LI GHT OF THE EXPERI ENCE TREATI NG SI M LAR WASTE STREAVMS ON THE RVA W TH
CARBON ADSCRPTI ON, ESPECI ALLY CONSI DERI NG THE FACT THAT AN EXI STI NG
ACTI VATED CARBON ADSORPTI ON SYSTEM ( THE |1 CS) CAN PROBABLY BE UTI LI ZED
W TH RELATI VELY M NOR MODI FI CATIONS. USE OF THE | CS TREATMENT PLANT
WLL ALSO REDUCE THE NEEDLESS PRCLI FERATI ON OF TREATMENT PLANTS ON THE
ARSENAL.

DURI NG THE DESI GN PHASE OF THE RAILYARD | RA, CAREFUL ATTENTI ON WLL BE
G VEN TO DETERM NI NG THE AVAI LABLE CAPACI TY AT THE | CS TREATMENT PLANT
AND THE ANTI Cl PATED WASTE STREAMS FROM BOTH THE RAI LYARD AND MOTCR POCL
I RA GROUNDWATER | NTERCEPTI ON SYSTEMS. | F THESE DESI GN- LEVEL EVALUATI ONS
SHOW THE | RS TREATMENT PLANT TO BE UNSUI TABLE FOR TREATI NG THE WASTE
STREAVMS FROM THE TWO | RAS, | T IS ANTI CI PATED THAT ADEQUATE CAPACI TY CAN
BE COST- EFFECTI VELY OBTAI NED W TH APPRCPRI ATE MODI FI CATI ONS TO THE
TREATMENT PLANT ( ESTI MATED COSTS FOR SUCH | MPROVEMENTS WERE FACTORED

I NTO THE ANALYSES PRESENTED | N THE PROPCSED DECI SI ON DOCUMENT) . | F NOT,
AS THE STATE OF COLORADO SUGCGESTED I N A COMMVENT, THE PLAN TO USE THE | RS
TREATMENT PLANT COULD BE ALTERED.

4. COWMMENT: THE ENDANGERED SPECI ES ACT IS A LOCATI ON- SPECI FI C ARAR ( SEE PAGE 52).

RESPONSE: THE ENDANGERED SPECI ES ACT IS CONSI DERED AS A
LOCATI ON- SPECI FI C ARAR AND | S LI STED I N THE DRAFT FI NAL DECI SI ON DOCUMENT.

5. COMMENT: NESHAPS SHCOULD BE CONSI DERED AS RELEVANT AND APPROPRI ATE TO
TH' S ACTIVITY (SEE PACGE 54).

RESPONSE: THE ARWY DI SAGREES WTH THI S COMVENT.  NESHAPS ARE NOT

CONSI DERED TO BE RELEVANT AND APPROPRI ATE BECAUSE THEY ARE DEVELOPED FOR
SPECI FI C MANUFACTURI NG PROCESSES WHI CH ARE SUBSTANTI ALLY DI SSI M LAR TO
THE SHORT- TERM CONSTRUCTI ON PROCESS FOR THI' S | RA.  THE CONTEMPLATED
TREATMENT SYSTEM DCES NOT | NCLUDE AN Al R EM SSI ON SOURCE, SUCH AS AN Al R
STRI PPI NG SYSTEM SO NESHAPS WERE NOT CONSI DERED RELEVANT AND

APPRCPRI ATE TO APPLY TO THE TREATMENT SYSTEM

6. COMMENT: WETLANDS ARE A LOCATI ON- SPECI FI C ARAR, NOT AN
ACTI ON- SPECI FI C ARAR ( SEE PACE 59).

RESPONSE: WETLANDS CONSI DERATI ONS ARE | DENTI FI ED AS A LOCATI ON- SPECI FI C
ARAR | N THE DRAFT DECI SI ON DOCUMENT. THEY ARE ALSO DI SCUSSED AS AN
ACTI ON- SPECI FI C ARAR BECAUSE WETLANDS CONSI DERATI ONS COULD AFFECT

ACTI ONS TAKEN DURI NG CONSTRUCTI ON.

RESPONSE TO STATE COMVENTS ON THE PRCPCSED DECI SI ON DOCUMENT OTHER
CONTAM NATI ON SOURCES | RA, RAI L CLASSI FI CATI ON YARD, RVA

COMMENT: AN | NTERCEPT AND RECHARCGE SYSTEM (ONE OR MORE) FROM BOTH THE
RAI LYARD AND MOTOR POOL SHOULD BE EVALUATED AND DESI GNED | N CONCERT.
THEREFORE, THE SPECI FI C APPROACH AND CONFI GURATI ON OF THE | NTERCEPT
SYSTEM SEEMS SOVEWHAT PREMATURE AT THI S PO NT.

RESPONSE: ORI G NALLY, |IT WAS FELT THAT EVALUATI ON OF SOME ALTERNATI VE
GROUNDWATER | NTERCEPTI ON SYSTEM CONFI GURATI ONS WOULD BE MEANI NGFUL | N
THE ALTERNATI VES ASSESSMENT FOR THIS IRA.  AS THI S | RA HAS PROGRESSED,

I T HAS BECOVE APPARENT THAT THE VALUE OF THESE PRELI M NARY EVALUATI ONS
HAS BEEN PRI MARI LY LI M TED TO COMPARI NG GROUNDWATER CONTAI NVENT W TH
GROUNDWATER | NTERCEPTI ON.  THE VALUE OF EVALUATI NG VARYI NG GROUNDWATER

| NTERCEPTI ON SYSTEM CONFI GURATI ONS HAS BEEN M NI MAL. DURI NG THE DESI GN
PHASE OF TH S | RA, SOVE OF THE CONCLUSI ONS BASED ON THESE EVALUATI ONS OF
ALTERNATI VE GROUNDWATER | NTERCEPTI ON SYSTEM CONFI GURATI ONS W LL REQUI RE
REASSESSMENT.  AS MENTI ONED | N THE PRCPCSED DECI SI ON DOCUMENT, | F ANY OF
THE PRELI M NARY CONCLUSI ONS DO NOT HOLD UP UNDER FURTHER SCRUTI NY USI NG



DESI G\- LEVEL | NFORVATI ON AND ANALYSI'S, APPRCPRI ATE CONFI GURATI ON CHANGES
W LL BE PROPGSED.

COMVENT:

THE DECI SI ON TO CHOCSE THE | RONDALE CONTAI NVENT SYSTEM (1 CS) FOR
TREATMENT, WTH OR W THOUT MCODI FI CATI ON, MUST BE BASED ON THE

CONSI DERATI ON OF THE WASTE STREAM ( VOLUME AND FLUX) FOR BOTH THE

RAI LYARD AND THE MOTOR POOL AREAS. SHELL LOOKED ONLY AT THE

REQUI REMENTS FOR THE RAI LYARD | NTERCEPT SYSTEM THE ARMY FAI LED TO LOXX
AT | CS REQU REMENTS OR CAPACI TI ES FOR THE MOTOR POCL | NTERCEPT SYSTEM
THE DECI SION TO USE THE I CS (W TH OR W THOUT MODI FI CATI ON) FOR THE
TREATMENT COVPONENT OF THE | RA MAY NEED TO BE ALTERED BASED ON

CONSI DERI NG REQUI REMENTS OF BOTH SI TES.

RESPONSE: DURI NG THE DESI GN PHASE OF THE RAI LYARD | RA, CAREFUL ATTENTI ON
WLL BE G VEN TO DETERM NI NG THE AVAI LABLE CAPACI TY AT THE | CS TREATMENT
PLANT AND THE ANTI Cl PATED WASTE STREAMS FROM BOTH THE RAI LYARD AND MOTOR
POCL | RA GROUNDWATER | NTERCEPTI ON SYSTEMS. | F THESE DESI G\ LEVEL
EVALUATI ONS SHOW THE | CS TREATMENT PLANT TO BE UNSU TABLE FOR TREATI NG
WASTE STREAMS FROM THE TWD | RAS, | T |'S ANTI Cl PATED THAT ADEQUATE

MCDI FI CATI ONS TO THE TREATMENT PLANT ( ESTI MATED COSTS OF SUCH

I MPROVEMENTS WERE FACTORED | NTO THE ANALYSES PRESENTED | N THE PROPCSED
DECI SI ON DOCUMENT) . | F NOT, AS THE STATE SUGGESTS, THE PLAN TO USE THE
I CS TREATMENT PLANT COULD BE ALTERED.

ARAR RESPONSES

COMMENT: PACE 49, PARA. 1 (8.2). SHELL STATES THAT THE ARARS | DENTI FI ED
VERE FOR ORGANI C CONTAM NANTS " EXPECTED TO BE CONTAI NED IN THE | NFLUENT
RECEI VED BY THE | BS, | NCLUDI NG | NFLUENT RECElI VED FROM THE MOTCR POCL
AREA . . . ". HOAEVER, THE LI ST OF CONTAM NANTS SET QUT I N THE SHELL
DOCUMENT CONTAI N FEW OF THE CONTAM NANTS FOUND | N THE MOTOR POCL
GROUNDWATER. THE ARARS ANALYSI S SHOULD BE EXPANDED TO | NCLUDE THOSE
CONTAM NANTS.

RESPONSE: THE ARARS LI STED FOR THE CRGANI C COVPOUNDS CONTAI NED I N THE

I NFLUENT EXPECTED TO BE TREATED BY THE | RONDALE BOUNDARY CONTAI NVENT
SYSTEM | NCLUDI NG | NFLUENT WHI CH ORI G NATES FROM THE MOTOR POCL AREA,
ARE CONSI STENT WTH TABLE 2-2 OF THE FI NAL ALTERNATI VES ASSESSMENT FOR
THE MOTOR POOL AREA, EXCEPT FOR CHLOROFORM WHI CH |'S NOT ADDRESSED AT
THI'S TIME AND WHICH IS ALSO LI STED I N THE FI NAL ALTERNATI VES ASSESSMENT
AS RANGI NG ONLY UP TO 6.0 UG L WH CH | S FAR BELON THE STANDARD

ESTABLI SHED | N THE NPDW REGULATI ONS.

COMMENT: PAGE 49. PARA. 4(8.2). SHELL STATES THAT, CONSI STENT W TH THE
PROPOSED NATI ONAL CONTI NGENCY PLAN, MAXI MUM CONTAI NVENT LEVEL GOALS
CONTAI NED | N THE NATI ONAL PRI MARY WATER REGULATI ONS ARE NOT CONSI DERED
El THER APPLI CABLE OR RELEVANT AND APPRCPRI ATE.

HONEVER, CERCLA | TSELF, WH CH I S MORE AUTHORI TATI VE THAN A PROPOSED
REGULATI ON, REQUI RES THAT REMEDI AL ACTI ONS AT LEAVE (SIC) ACH EVE MCLGS.
MOREOVER, EVEN THE PROPCSED NCP DCES NOT CATEGORI CALLY DI SM SS MCLGS AS ARARS.

THE CONGRESSI ONAL CONFEREES WHO DRAFTED S121 OF CERCLA (WH CH WAS PART
OF THE 1986 CERCLA AMENDIVENTS) HAVE BEEN EMPHATI C THAT CERCLA REMEDI AL
ACTI ONS ARE TO ACHI EVE MCLGS AS DI STI NGU SHED FROM MCLS. A MARCH 27,
1987 LETTER FROM UNI TED STATES REPRESENTATI VE JAMES FLCORI O (AND OTHER
COW TTEE CONFEREES) TO LEE THOVAS, FORVER EPA ADM NI STRATOR, STATES:

IN ANY Cl RCUMBTANCES | N WHI CH MCLS ARE RELEVANT AND APPROPRI ATE, MCLGS
ARE EQUALLY RELEVANT AND APPRCPRI ATE.  SECTI ON 121(D)(2) (A) STATES:



SUCH REMEDI AL ACTI ON SHALL REQUI RE A LEVEL CR STANDARD OF CONTRCL WHI CH
AT LEAST ATTAI NS MAXI MUM CONTAM NANT LEVEL GOALS ESTABLI SHED UNDER THE
SAFE DRI NKI NG WATER ACT AND WATER QUALI TY CRI TERI A ESTABLI SHED UNDER
S304 OR 303 OF THE CLEAN WATER ACT, WHERE SUCH GOALS OR CRI TERI A ARE
RELEVANT AND APPROPRI ATE UNDER THE Cl RCUMSTANCES OF THE RELEASE CR
THREATENED RELEASE.

THE SPECI FI C REFERENCE TO MCLGS | N THE LAW MAKES | T CLEAR THAT THESE
PARTI CULAR STANDARDS, WHERE THEY ARE MORE STRI NGENT THAT THE COVPARABLE
MCLS, ARE THE PR MARY STANDARDS THAT MUST BE ATTAI NED BY SUPERFUND
CLEANUPS OF GROUNDWATER.

THE REASON THE CONGRESS CHOSE TO SPECI FY MCLGS |'S THAT UNDER THE SAFE
DRI NKI NG WATER ACT, THE DI FFERENCE BETWEEN THE TWDO REQUI REMENTS CAN BE
SI GNI FI CANT. | N FORMULATI NG MCLS THE AGENCY CONSI DERS FEASI BI LI TY (AND
ESPECI ALLY COST) AS WELL AS HEALTH BASED FACTORS. MCLS CONSEQUENTLY NAY
OFFER SI GNI FI CANTLY LESS PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT
THAN MCLGS.

RESPONSE: AS THE Cl TED STATUTORY LANGUAGE REFLECTS, MCLGS ARE TO BE
ATTAI NED WHERE THEY ARE DETERM NED RELEVANT AND APPRCPRI ATE ( EMPHASI S
ADDED). EPA, AS FEDERAL AGENCY RESPONSI BLE FOR | MPLEMENTI NG THE
STATUTE, HAS | SSUED THE PROPCSED NCP I N CRDER TO | MPLEMENT THE STATUTE.
EPA' S STATE PQLI CY, AS CITED IN THE PROPCSED NCP, 1S THAT MCLS ARE
GENERALLY RELEVANT AND APPRCPRI ATE AS CLEANUP STANDARDS. WH LE

I NDI VI DUAL MEMBERS OF THE FEDERAL LEGQ SLATURE MAY HAVE EXPRESSED

DI SAGREEMENT W TH EPA' S | NTERPRETATI ON OF THE STATUTORY PROVISION, THI S
DOSE NOT EFFECT VALI DI TY OF EPA' S REGULATORY GUI DANCE. | NDI VI DUAL
FEDERAL AND STATE LEQ SLATORS DO SOMETI MES DI SAGREE W TH THE

| MPLEMENTATI ON BY FEDERAL AND STATE AGENCI ES OF PARTI CULAR STATUTES. |IF
THE FEDERAL AND STATE LEGQ SLATURE, AS A BODY, DETERM NES THAT THE

| MPLEMENTATI ON BY THE AGENCY IS NOT WHAT WAS | NTENDED BY THE

LEQ SLATURE, THEY MAY ENACT FURTHER LEQ SLATI ON TO CLARI FY THE STATUTE
OR REDI RECT THE AGENCY. THE C TED EPA POLI CY HAS BEEN I N EFFECT FOR
SEVERAL YEARS AND NO LEG SLATI VE ACTI ON HAVE BEEN TAKEN TO REQUI RE CHANGE.

THE STATE ALSO APPEARS TO OVERLOOK THE FACT THAT THIS IS AN INTERIM
RESPONSE ACTI ON, NOT THE FI NAL RESPONSE ACTION.  THERE |'S NO LEQ SLATI VE
OR EPA GUI DANCE WHI CH | MPLI ES MCLGS SHOULD BE APPLIED TO SUCH | NTERI M
ACTI ONS WH CH ARE CONDUCTED | N ADVANCE OF FI NAL RESPONSE ACTIONS.  AS
THE PROPOSED NCP MAKES CLEAR, SITE SPECI FI C DETERM NATI ONS CAN BE MADE
THAT ESTABLI SH DI FFERENT CLEANUP CRI TERIA FOR THE SPECIFIC SITE. THE
EXTENSI VE R/ EA/FS PROCESS | S DESI GNED TO PROVI DE THE BASI S FCR
DETERM NI NG SI TE SPECI FI C CRI TERI A FOR FI NAL RESPONSE ACTI ONS AND THAT
PROCESS |'S UNDERWAY AT THE ARSENAL. FI NAL CLEANUP CRI TERI A BASED UPON
THE R/ EA/FS PROCESS, WLL BE ESTABLI SHED FOR THE ARSENAL CONSI STENT
W TH THE CERCLA GUI DANCE DEVELCPED BY EPA

COMMENT: PAGE 50, PARA. 3: (8.2). ALTHOUGH THE ARWMY CONSI DERS MCLS

" SUFFI Cl ENTLY PROTECTI VE OF HUVAN HEALTH' THI' S CONCLUSI ON | S UNSUPPORTED
BY A RISK ANALYSI S. MANY MCLS, ARSENI C FOCR EXAMPLE, REPRESENT EXCESS
CANCER RI SKS SI GNI FI CANTLY GREATER THAN (10E-6). THE CONGRESS
ACKNOALEDGED THI' S FACT AND FOR THI S REASON PROVI DED THAT CERCLA CLEANUPS
SHOULD MEET MCLGS WH CH ARE STATUTORI LY REQUI RED TO BE TRULY PROTECTI VE.

RESPONSE: SEE RESPONSE TO COMMENTS #2.

COMMENT: PAGE 51, PARA. 2 (8.2). SHELL STATES THAT TBC S WLL BE MET

"I F PRACTI CABLE". | N RESPONSE TO AN EPA COMMENT ON THE ALTERNATI VE
ASSESSMENT CALLI NG THE LANGUAGE AN UNSATI SFACTORY APPROACH, THE ARW
STATED THAT THE SECTI ON HAD BEEN REVI SED. SHELL SHOULD THEREFORE REVI SE
THE LANGUAGE. ONCE A STANDARD IS SELECTED, | T SHOULD BE MET TO THE

MAXI MUM EXTENT PRACTI CABLE.



RESPONSE: THE EPA COMVENT Cl TED WAS BROADER THAN THE SI NGLE MATTER
REFLECTED I N THE STATE' S COMMENT AND THE SECTI ON WAS REVI SED | N RESPONSE
TO THAT COWENT. HOWEVER, THE ARMY DOES NOT BELI EVE THAT THERE IS A
REQUI REMENT TO ATTAI N TBCS TO THE MAXI MUM EXTENT PRACTI CABLE. THE ARW
I'S AWARE CF NO GUI DANCE | N THE PROPCSED NCP OR THE FEDERAL FACILITY
AGREEMENT WH CH DI RECTS THAT TBCS BE ACH EVED TO THE NMAXI MUM EXTENT
PRACTI CABLE. THE PROPCSED NCP, IN DI SCUSSI NG THI S MATTER, STATES
"(TBCS) MAY ASSI ST | N DETERM NING FOR EXAMPLE, HEALTH BASED LEVELS FCR
A PARTI CULAR CONTAM NANT FOR WHI CH THERE ARE NO ARARS CR THE APPRCPRI ATE
METHCD FOR CONDUCTI NG AN ACTI ON'.  PROPOSED NCP AT 54 FED. REG 51436.

COMMENT: PAGE 53. PARA. 3 (8.4). SHELL STATES THAT THE ARMY FOUND NO
POTENTI AL AVBI ENT Al R QUALI TY STANDARDS CURRENTLY APPLI CABLE OR RELEVANT
AND APPROPRI ATE TO ANY OF THE VOLATILE OR SEM VOLATI LE CHEM CALS FQUND
IN THE GROUND WATER | N THE AREA OF CONTEMPLATED CONSTRUCTI ON.  YET,
SHELL STATES THAT THE SELECTED ALTERNATI VE WLL CONSI ST OF A ROW COF
ALLUVI AL EXTRACTI ON WELLS LOCATED ALONG THE CENTER AXI'S OF THE DBCP
PLUME. THEREFORE, SHELL SHOULD DO AN ARARS ANALYSI S CF POSSI BLE

EM SSI ONS FROM THE RAI L YARD SO LS, SUCH AS TRI CHLORCETHYLENE.

RESPONSE: AS STATED | N THE DRAFT FI NAL DECI S| ON DOCUVENT, | N THE CONTEXT
OF THS IRA, THERE IS ONLY A VERY REMOTE CHANCE OF ANY RELEASE OF

VOLATI LES OR SEM - VOLATI LES AND, EVEN | F SUCH A RELEASE DID CCCUR, I T
WOULD ONLY BE | NTERM TTENT AND OF A VERY BRI EF DURATI ON ( BECAUSE THE
ACTI VI TY THAT PRODUCED THE RELEASE WOULD BE STOPPED ANDY OR MCDI FI ED
APPRCPRI ATELY | F A SIGNI FI CANT Al R EM SSI ON WAS DETECTED BY THE
CONTRACTOR S AlR MONI TORI NG SPECI ALI ST).  THE ARWY AND SHELL HAVE

SI GNI FI CANT EXPERI ENCE W TH THE CONSTRUCTI ON CR EXTRACTI ON AND

REI NJECTI ON VELLS AND HAS NOT EXPERI ENCED ANY PROBLEMS FROM Al R

EM SSI ONS DURI NG CONSTRUCTI ON OF SUCH FACI LI Tl ES.

THE ARWY | S NOT AWARE OF ANY PROMULGATED STANDARDS THAT ADDRESS THE

EM SSI ON OF COVPOUNDS SUCH AS TCE TO THE Al R FROM ACTI VI TI ES WH CH ARE

SIM LAR TO WELL CONSTRUCTION.  THE SI TE- SPECI FI C HEALTH AND SAFETY PLAN
W LL ADEQUATELY ADDRESS THESE CONCERNS. TH' S PLAN TO BE DEVELCPED FOR

USE IN THE | RA WLL DETAI L OPERATI ONAL MODI FI CATI ONS TO BE | MPLEMENTED

I'N THE EVENT MONI TORI NG DETECTS SPECI FI C LEVELS OF SUCH EM SSI ONS.

COMMENT: PAGE 53. PARA. 4 (8.4). SHELL STATES THAT ANY RELEASE OF
VOLATI LES OR SEM VOLATI LES DURI NG CONSTRUCTI ON WOULD BE OF A BRI EF
DURATI ON SI NCE THE ACTI VI TY CAUSI NG THE EM SSI ON WOULD BE STCPPED | F A
SI GNI FI CANT Al R EM SSI ON WAS DETECTED THRQUGH MONI TORI NG SHELL NEEDS
TO DEFI NE "SI GNI FI CANT. "

RESPONSE: THE SPECI FI C DETERM NATI ON W LL BE BASED UPON THE HEALTH AND
SAFETY PLAN FOR CONSTRUCTION OF THI'S PRQJECT. THE DRAFT FI NAL DECI SI ON
DOCUMENT REFLECTS THI S.

COMMENT: PAGE 54, PARA. 2 (8.4). SHELL DOES NOT CONSI DER NESHAPS
RELEVANT CR APPROPRI ATE BECAUSE THEY CONSI DER THE STANDARDS | NAPPLI CABLE
TO CONSTRUCTI ON ACTIVITY. SHELL SHOULD CONSI DER NESHAPS RELEVANT AND
APPRCPRI ATE | F THE CONTAM NANTS SUBJECT TO NESHAPS ARE EM TTED I N

QUANTI TI ES CONTEMPLATED BY THE REGULATI ON.

RESPONSE: NESHAPS ARE PROCESS SPECI FI C STANDARDS, DEVELOPED FOR A NARROW
RANGE OF ACTIVITY AND BASED UPON THE SPECI FI CS OF THE | DENTI FI ED

PROCESS. THE CONSTRUCTI ON ACTI VI TY CONTEMPLATED BY THIS IRA IS SO

DI SSI M LAR TO THE PROCESSES | DENTI FI ED | N THE NESHAPS THAT THESE
STANDARDS ARE NOT APPROPRI ATE OR RELEVANT TO APPLY | N THE CONTEXT OF

TH' S | RA

COMMENT: PAGE 54, PARA. 3 (8.4). SHELL STATES THAT THE PROVI SIONS COF 40
CFR S50. 6 ARE CONSI DERED RELEVANT AND APPROPRI ATE. HOWEVER, SHELL



SHOULD ALSO CONSI DER COLORADO REGULATION 1, WH CH | S STRI CTER THAN THE
FEDERAL STANDARD. THE ARWMY HAS ALSO M S- STATED THE FEDERAL STANDARD.
THE CORRECT FEDERAL STANDARD IS THAT NO PARTI CULATE MATTER EXCEED 50
M CROGRAMS PER CUBI C METER, NOT 75, AS SHELL STATES. ALSO THE FEDERAL
STANDARDS LI STS PARTI CULATE EM SSI ON FOR A 24 HOUR AVERAGE AT 150

M CROGRAMS PER CUBI C METER

RESPONSE: FUG Tl VE PARTI CULATE EM SSI ONS REQUI REMENTS OF COLCRADO
REGULATI ON 1 WERE CONSI DERED. THE ARMY RECOGNI ZES THI S REQUI REMENT AND
W LL USE BEST PRACTI CAL CONTRCL TECHNOLOGY TO M NI M ZE SUCH EM SSI ONS.
TH' S SECTI ON HAS BEEN REVI SED TO REFLECT THE CURRENT STANDARD I N 40 CFR
PART 50.6. THE DOCUVENT ALSO | NCLUDES THE STATE S SPECI FI C STANDARD | N
REGULATI ON NO 1 FOR CONSTRUCTI ON ACTI VI TY.

COWENT: PACGE 59, PARA. 3. SHELL STATE THAT SPENT GRANULATED ACTI VATED
CARBON " MAY" BE DI SPOSED OF CONSI STENT W TH EPA GUI DANCE | F UNABLE TO BE
RECENERATED. THE SPENT GRANULATED ACTI VATED CARBON | S A HAZARDQUS WASTE
SUBJECT TO THE RULES AND REGULATI ONS UNDER CHWWA/ RCRA.

RESPONSE: TH S LANGUAGE HAD BEEN CLARI FI ED. THE SPENT GRANULATED ACTI VE
CARBON, | F SENT FOR OFF-SITE DI SPOSAL W LL BE MANAGED | N ACCORDANCE W TH
APPRCPRI ATE REQUI REMENTS. | F IT IS CONSI DERED A HAZARDOUS WASTE | T WLL
BE PRCPERLY MANI FESTED AND DI SPOSED CF.

COWENT: PACGE 60, PARA. 3. THE ARW STATES THAT THE | RA WAS PREPARED | N
SUBSTANTI VE COVPLI ANCE W TH 40 CFR S1502. 16, THE REGULATI ONS

| MPLEMENTI NG THE NATI ONAL ENVI RONMENTAL PQLI CY ACT OF 1969. THE ARW

MJST ALSO BE | N COVPLI ANCE WTH 32 CFR PT. 65 WH CH ARE DEPARTMENTS CF

ARMY REGULATI ONS DEALI NG SPECI FI CALLY W TH NEPA REQUI REMENTS AT CERCLA SI TES.

RESPONSE: THE ARWY | S PROCEEDI NG | N ACCORDANCE W TH THE REGULATI ONS
CONTAI NED I N 32 CFR PART 651.

RESPONSES TO COMVENT FROM SHELL O L COMPANY ON THE APPLI CABLE COR
RELEVANT AND APPROPRI ATE REQUI REMENTS FOR THE REMEDI ATI ON OF OTHER
CONTAM NATI ON SOURCES ( RAI L CLASSI FI CATI ON YARD)

COWENT: SHELL AGREES THAT CERTAI N MCLS SHOULD APPLY AT THE PO NT OF

DI SCHARGE OF TREATED WATER FROM THE SELECTED TREATMENT SYSTEM THE

| RONDALE BOUNDARY SYSTEM (I BS). SHELL DI SAGREES THAT PROPCSED MCLS CAN
BE SELECTED AS TBCS. THE CONCEPT COF TBCS | S NOT MANDATED BY SECTI ON
121(D) OF CERCLA. PROPCSED STANDARDS ARE PARTI CULARLY SUSPECT SI NCE THE
PURPOSE OF PROPOSED RULEMAKI NG IS TO RECEI VE COMVENTS PRI OR TO

FI NALI ZATI ON OF STANDARDS. | N ADDI TI ON, SHELL DI SAGREES W TH THE
STANDARDS FOR BENZENE, T-1, 2-DCE, TCE, DBCP, 1,1-DCE, AND 1,1, 2-TCA
BECAUSE THEY ARE DRI VEN BY CAG METHCDOLOGY. FURTHER, THE TBC LEVELS FOR
1,1-DCE AND 1, 1, 2- TCA ARE BELOW THE GC/ M5 DETECTI ON LEVELS. SHELL HAS
THE SAME COMMVENTS REGARDI NG THE LAND DI SPOSAL RESTRI CTI ONS AND THE RCRA
PROVI SIONS AS | T MADE FOR THE M1 SETTLI NG BASI NS.

RESPONSE: THE ARWY | S AWARE CF SHELL' S PCSI TI ON CONCERNI NG CAG
METHCDOLOGY AND CONSI DERS THI S AN | SSUE WH CH SHELL, |F THEY DESI RE,
SHOULD PURSUE W TH THE APPROPRI ATE DI VI SIONS W THI N EPA HEADQUARTERS
VWH CH HAVE RESPONSI Bl LI TY FOR DEVELCPI NG METHODOLOGY FOR STANDARD
SETTING THE ARW WLL CONTI NUE TO FOLLOW THE STANDARDS DEVELCPED BY
EPA AND APPLY EPA GU DANCE | N DEVELCPI NG APPROACHES TO THE ARSENAL
CLEANUP. THE ARMY BELI EVES THAT USE OF PROPOSED MCLS AS TBCS | S

CONSI STENT W TH CURRENT EPA GU DANCE, AS REFLECTED I N THE PROPCSED NCP.
THE COVPOUNDS ABOUT WHI CH SHELL EXPRESSES CONCERNS REGARDI NG DETECTI ON,
BOTH HAVE SELECTED ARAR LEVELS, WH CH THE SYSTEM | S EXPECTED TO ATTAI N.
THE ARWY APPRECI ATES SHELL'S PROVI S| ON OF THE COMMENTS THEY PROVI DED TO
EPA CONCERNI NG THE APPLI CABI LI TY OF LAND DI SPCSAL RESTRI CTI ONS TO CERCLA
RESPONSE ACTI ONS.  AS SHELL IS AWARE, GUI DANCE IN THI S AREA | S UNDER



DEVELCPMENT. THE ARMY WLL ACT CONSI STENTLY W TH THE GUI DANCE | SSUED BY
EPA CONCERNI NG THI S | SSUE.



#TA
TABLE 4-1

ESTI MATED COSTS OF ENCI RCLI NG DBCP SQURCES
W TH A PHYSI CAL BARRI ER

ASSUMPTI ONS:

1) DESI GN FLOARATE OF PUWPI NG SYSTEM | S 50 GPM

2) SO L BENTONITE SLURRY WALL | S USED FOR PHYSI CAL BARRI ER

3) EXTRACTED WATER | S TREATED AND RECHARGED | N THE | RONDALE CONTRCOL SYSTEM

4) COST OF CAPI TAL FOR DETERM NI NG PRESENT VALUE OF ANNUAL COSTS IS 5
PERCENT PER ANNUM  ANNUAL COSTS ARE ASSUMED TO BEG N AT THE
BEG NNl NG OF THE YEAR

CAPI TAL COSTS

| TEM DESCRI PTI ON UNNT  UNIT COST QUANTI TY cosT

1) SO L- BENTONI TE

SLURRY WALL SF$ 6.00 310, 000 $1, 860, 000
2) REMOVE AND REPLACE

RAI LROAD TRACKS LF  $ 50.00 3, 450 $ 172,500
3) GROUNDWATER

EXTRACTI ON WELLS EA  $17,000 2 $ 34,000
4) TRANSM SS| ON

Pl PI NG (3-1 NCH PVQ) LF  $ 10.00 9, 500 $ 95,000
5) MONI TORI NG VELLS EA  $ 5,000 15 $ 75,000

SUBTOTAL  $2, 236, 000

6) ENG NEERI NG DESI GN (20 PERCENT) $ 447,000

7) SUPERVI S| ON GENERAL EXPENSE/ OVERHEADY $ 671,000
HEALTH AND SAFETY (30 PERCENT)

8) GENERAL ADM NI STRATI ON (10 PERCENT) $ 224,000
9) OONTI NGENCY AND FEE (25 PERCENT) $ 559, 000

TOTAL CAPI TAL COST $4, 137, 500

ANNUAL OPERATI ONS AND MAI NTENANCE COSTS

1) POAER COSTS TO PUMP 50 GPM TO | RONDALE CONTROL SYSTEM $ 1,000
2) | NCREMENTAL TREATMENT COSTS AT | RONDALE CONTROL SYSTEM $ 5,500
3) QUARTERLY SAMPLI NG OF 10 MONI TORI NG WELLS

AT $1,500 PER SAMPLE $60, 000

TOTAL ANNUAL O8&M COST $66, 500

PRESENT VALUE OF CAPI TAL COSTS AND 5 YEARS OF Q&M COSTS |'S ESTI MATED TO
BE $4, 440, 000.



TABLE 4-2
ESTI MATED COSTS OF AN | NTERCEPTI ON SYSTEM
PERPENDI CULAR TO CONTAM NANT FLOWPATH
W THQUT A PHYSI CAL BARRI ER

ASSUMPTI ONS:
1) DESI GN FLOARATE | S 300 GPM
2) EXTRACTED WATER | S TREATED | N THE | RONDALE CONTRCOL SYSTEM
3) COST OF CAPI TAL FOR DETERM NI NG PRESENT VALUE OF ANNUAL COSTS |'S

5 PERCENT PER ANNUM  ANNUAL COSTS ARE ASSUMED TO CCCUR AT THE

BEG NNl NG OF THE YEAR
CAPI TAL COSTS
| TEM DESCRI PTI ON UNNT  UNIT COST QUANTI TY COosT

1) GROUNDWATER

EXTRACTI ON WELLS EA $ 17, 000 8 $ 136, 000
2) GROUNDWATER RECHARGE

VELLS EA $ 15, 000 12 $ 180, 000
3) DI STRI BUTI ON Pl PI NG

(3-1NCH PVQ) LF $ 10.00 1, 500 $ 15,000
4) TRANSM SSI ON Pl PI NG

(TWD, 6-1NCH PVC LINES) LF $ 27.00 9, 000 $ 243,000

5) CONSTRUCTI ON OF
ADDI TI ONAL MONI TORI NG

VEELLS EA $ 5,000 25 $ 125,000
6) MODI FI CATI ONS TO
| RONDALE CONTROL SYSTEM LS $510, 000 1 $ 510, 000

SUBTOTAL $1, 209, 000

7) ENG NEERI NG DESI GN (20 PERCENT) $ 242,000

8) SUPERVI S| ON' GENERAL EXPENSE/ OVERHEADY $ 363,000
HEALTH AND SAFETY (30 PERCENT)

9) GENERAL ADM NI STRATI ON (10 PERCENT) $ 121,000

10) CONTI NGENCY AND FEE (25 PERCENT) $ 302,000

TOTAL CAPI TAL COST $2, 237, 000
ANNUAL OPERATI ONS AND MAI NTENANCE COSTS

1) POAER COSTS TO PUWP 300 GPM TO AND

FROM | RONDALE CONTROL SYSTEM $ 12,500
2) | NCREMENTAL TREATMENT COSTS AT | RONDALE CONTROL SYSTEM $ 37,000
3) QUARTERLY SAMPLI NG OF 25 MONI TORI NG WELLS AT $1, 500

PER SAMPLE $ 150, 000

TOTAL ANNUAL O8M COST $ 199, 500

PRESENT VALUE OF CAPI TAL COSTS AND 5 YEARS OF Q&M COSTS |'S ESTI MATED TO
BE $3, 143, 927.



TABLE 4-3
ESTI MATED COSTS OF AN | NTERCEPTI ON SYSTEM
PERPENDI CULAR TO CONTAM NANT FLOWPATH
W TH A PHYSI CAL BARRI ER

ASSUMPTI ONS:
1) DESI GN FLOARATE IS 200 GPM
2) EXTRACTED WATER | S TREATED | N THE | RONDALE CONTRCOL SYSTEM
3) COST OF CAPI TAL FOR DETERM NI NG PRESENT VALUE OF ANNUAL COSTS | S

5 PERCENT PER ANNUAL COSTS ARE ASSUMED TO OCCUR AT THE BEG NNI NG COF

THE YEAR
CAPI TAL COSTS
| TEM DESCRI PTI ON UNNT UNIT COST  QUANTITY cosT

1) GROUNDWATER EXTRACTI ON

VELLS EA  $ 17,000 5 $ 85,000
2) GROUNDWATER RECHARGE

VELLS EA  $ 15,000 8 $120, 000
3) DI STRI BUTI ON Pl PI NG

(3-1NCH PVQ) LR $ 10.00 1, 500 $ 15, 000
4) TRANSM SSI ON Pl PI NG

(TWD, 4-1NCH PVC LI NES) LF $ 19.00 9, 000 $171, 000

5) CONSTRUCTI ON OF
ADDI TI ONAL MONI TORI NG

VELLS EA $ 5,000 25 $125, 000
6) MODI FI CATI ONS TO

| RONDALE CONTROL SYSTEM LS $510, 000 1 $510, 000
7) SO L- BENTONI TE

SLURRY WALL (500 SF) S $ 5.00 62 000 $310, 000

SUBTOTAL  $1, 336, 000
8) ENG NEERI NG DESI GN (20 PERCENT) $ 267,000

9) SUPERVI SI ON GENERAL EXPENSE/ OVERHEAD/ $ 401, 000
HEALTH AND SAFETY (30 PERCENT)

10) GENERAL ADM NI STRATI ON (10 PERCENT)
11) CONTI NGENCY AND FEE (25 PERCENT)

&

134, 000
334, 000

&

TOTAL CAPI TAL COST  $2, 472, 000
ANNUAL OPERATI ONS AND MAI NTENANCE COSTS

1) POAER COSTS TO PUWP 200 GPM TO AND

FROM | RONDALE CONTROL SYSTEM $ 18,000
2) | NCREMENTAL TREATMENT COSTS AT

| RONDALE CONTROL SYSTEM $ 29,000
3) QUARTERLY SAMPLI NG OF 25 MONI TORI NG WELLS AT $1, 500

PER SAMPLE $ 150, 000

TOTAL ANNUAL O8M COST $ 197, 000

PRESENT VALUE OF CAPI TAL COSTS AND 5 YEARS OF O&M COSTS |'S ESTI MATED TO
BE $3, 368, 000.



TABLE 4-4

ESTI MATED COSTS OF AN | NTERCEPTI ON SYSTEM
PARALLEL TO CONTAM NANT FLOWPATH
W THQUT A PHYSI CAL BARRI ER

ASSUMPTI ONS:

1) DESI GN FLOARATE | S 150 GPM

2) EXTRACTED WATER | S TREATED | N THE | RONDALE CONTRCOL SYSTEM

3) COST OF CAPI TAL FOR DETERM NI NG PRESENT VALUE OF ANNUAL COSTS IS 5

PERCENT PER ANNUM  ANNUAL COSTS ARE ASSUMED TO OCCUR AT THE

BEG NNl NG OF THE YEAR

CAPI TAL COSTS

| TEM DESCR! PTI ON UNT  UNIT COST  QUANTITY
1) GROUNDWATER FRACTI ON

VELLS EA $ 17, 000 4
2) GROUNDWATER RECHARGE

VELLS EA $ 15, 000 6
3) DI STRI BUTI ON PI PI NG

(3 I NCH PVO) LF $ 10.00 2, 500
4) TRANSM SSI ON PI PI NG

(TWD, 4 I NCH PVC LI NES) SF $ 19.00 9, 000
5) CONSTRUCTI ON OF ADDI Tl ONAL

MONI TORI NG VELLS EA $ 5,000 25
6) MODI FI CATI ONS TO | RONDALE

CONTROL SYSTEM LS $510, 000 1

SUBTOTAL

7) ENG NEERI NG DESI GN (20 PERCENT)
8) SUPERVI S| ON GENERAL EXPENSE/ OVERHEAD/

HEALTH AND SAFETY (30 PERCENT)
9) GENERAL ADM NI STRATI ON (10 PERCENT)

10) CONTI NGENCY AND FEE (25 PERCENT)

TOTAL CAPI TAL COST

ANNUAL OPERATI ONS AND MAI NTENANCE COSTS

1

2)
3)

PONER COSTS TO PUWP 150 GPM TO AND

FROM | RONDALE CONTROL SYSTEM

| NCREMENTAL TREATMENT COSTS AT | RONDALE CONTROL SYSTEM
QUARTERLY SAMPLI NG OF 25 MONI TORI NG | LLS AT $1, 500

PER SAMPLE

TOTAL ANNUAL O&M COST

cosT

$ 68, 000

$ 90, 000

$ 25, 000

$171, 000

$125, 000

$510, 000

$989, 000

$198, 000
$297, 000

$ 99, 000
$247, 000

$1, 830, 000

“

$

$

$

9, 000
24,000

150, 000

183, 000

PRESENT VALUE OF CAPI TAL COSTS AND 5 YEARS OF Q&M COSTS |'S ESTI MATED TO
BE $2, 662, 000.



TABLE 4-5

ESTI MATED COSTS OF AN | NTERCEPTI ON SYSTEM
PARALLEL TO CONTAM NANT FLOWPATH
W THQUT A PHYSI CAL BARRI ER

ASSUMPTI ONS:

1) DESI GN FLOARATE | S 150 GPM

2) EXTRACTED WATER | S TREATED AND RECHARGED | N EXPANDED | RONDALE CONTRCL
SYSTEM FACI LI TI ES.

3) COST OF CAPI TAL FOR DETERM NI NG PRESENT VALUE OF ANNUAL COSTS IS 5
PERCENT PER ANNUM  ANNUAL COSTS ARE ASSUMED TO OCCUR AT THE
BEG NNl NG OF THE YEAR

4) RECHARCGE | S ASSUMED TO OCCUR | N NEW RECHARCGE VELLS
| NSTALLED NEAR THE |1 CS | F RECHARGE TRENCHES, PI TS, OR LEACH FI ELDS
ARE UTI LI ZED, THE COSTS MAY DECREASE.

CAPI TAL COSTS
| TEM DESCRI PTI ON UNI'T UNIT COST  QUANTITY cosT

1) GROUNDWATER EXTRACTI ON

VEELLS EA $ 17,000 4 $ 68,000
2) GROUNDWATER RECHARGE

VEELLS EA $ 15, 000 6 $ 90,000
3) DI STRI BUTI ON PI PI NG

(3-1NCH PVQ) LF $ 10.00 2,500 $ 25,000
4) TRANSM SSI ON PI PI NG

(4-1NCH PVQ) LF $ 11.00 9,000 $ 99,000
5) CONSTRUCTI ON OF ADDI Tl ONAL

MONI TORI NG VEELLS EA $ 5,000 20 $ 100,000
6) MODI FI CATI ONS TO | RONDALE

CONTROL SYSTEM LS $510, 000 1 $ 510,000
7) SO L- BENTONI TE

SLURRY WALL (700 LF) SF $ 5.00 78,000 $ 390,000

SUBTOTAL $1, 282, 000

8) ENG NEERI NG DESI GN (20 PERCENT) $ 256,000

9) SUPERVI S| ON' GENERAL EXPENSE/ OVERHEAD/ $ 385,000
HEALTH AND SAFETY (30 PERCENT)

10) GENERAL ADM NI STRATI ON (30 PERCENT) $ 128,000

11) CONTI NGENCY AND FEE (25 PERCENT) $ 321,000

TOTAL CAPI TAL COST $2, 372, 000
ANNUAL OPERATI ONS AND MAI NTENANCE COSTS

1) POAER COSTS TO PUWMP 50 GPM TO AND

FROM | RONDALE CONTROL SYSTEM $ 5, 500
2) | NCREMENTAL TREATMENT COSTS AT

| RONDALE CONTROL SYSTEM $ 24,000
3) QUARTERLY SAMPLI NG OF 20 MONI TORI NG WELLS AT $1, 500

PER SAMPLE $ 120, 000

TOTAL ANNUAL O8M COST  $ 149, 500

PRESENT VALUE OF CAPI TAL COSTS AND 5 YEARS OF O&M COSTS |'S ESTI MATED TO
BE $3, 052, 000.



